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ABSTRACT

The West Lake Landfill is located near the city of St. Louis in Bridgeton, St.
Louis County, Missouri. The site has been used since 1962 for disposing of mu-
nicipal refuse, industrial solid and liquid wastes, and construction demolition
debris.

This report summarizes the circumstances of the radioactive material in the
West Lake Landfill. The radioactive material resulted from the processing of
uranium ores and the subsequent sale by the AEC of processing residues. Pri-
mary emphasis is on the radiological environmental aspects as they relate to
potential disposition of the material. It is concluded that remedial action
is called for.
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1 INTRODUCTION AND BACKGROUND

This report summarizes the circumstances of the radioactive material in the
West Lake Landfill (Figure 1), in particular, the radiological environmental
aspects as they relate to potential disposition of the material.

The West Lake Landfill, Inc. property is a 200 acre tract in Bridgeton,

St. Louis County, Missouri, on the outskirts of the city of St. Louis. It is
about 4 miles west of St. Louis' Lambert Field International Airport, near the
intersection of interstate highways I-70 and 1-270. Limestone was quarried
there from 1939 to 1987. Also on the property is an industrial complex where
concrete ingredients are measured and combined, and where asphalt aggregate is
prepared. Since 1962, portions of the property have been used as landfills for
disposing of municipal refuse, industrial solid and liquid wastes, and construc-
tion demolition debris. In 1973, soil contaminated with radiocactive material
was placed in a landfill there.

The radioactive material originated with uranium-ore-processing residues which
had been stored at Lambert Airport by the U.S. Atomic Energy Commission (AEC),
and which were sold in early 1966 to the Continental Mining and Milling Company,
of Chicago, I1linois. The AEC's invitation to bid listed the following residues
for purchase: 74,000 tons of Belgian Congo pitchblende raffinate containing
about 113 tons of uranium; 32,500 tons of Colorado raffinate containing about
48 tons of uranium; and 8700 tons of leached barium sulfate containing about 7
tons of uranium. The material was moved from the airport during 1966 to nearby
9200 Latty Avenue, Hazelwood, Missouri. In January 1967, the Commercial Dis-
count Corporation of Chicago took possession of the residues to remove moisture
and to ship the residues to the Cotter Corporation facilities in Canon City,
Colorado. In December 1969, the remaining material was sold to the Cotter Cor-
poration. In the following four years, the residues, with the principal
excep}ion of the 8700 tons of leached barium sulfate, were shipped to Canon
City.

In April 1974, Region III representatives of NRC's Office of Inspection and
Enforcement visited the Cotter Corporation's Latty Avenue site to check on
the progress of the decommissioning activities being performed there. This
inspection disclosed that in 1973 Cotter Corporation had disposed of approxi-
mately 8700 tons of leached barium sulfate residues mixed with 39,000 tons of
top soil at a local landfill.!

By letter dated June 2, 1976, the Missouri Department of Natural Resources
(MDNR) forwarded to the NRC's Region III office newspaper articles which alleged
that only 9000 tons of waste had been moved from the Latty Avenue site rather
than 40,000 tons and that it was moved to the West Lake Landfill rather than to
the St. Louis Landfill No. 1. Region III personnel investigated the allegations
and found that 43,000 tons of waste and soil had been removed from the Latty
Avenue site and had been dumped at the West Lake Landfill in Bridgeton, and

that the waste was covered with only about 3 feet of soil.?

Discussion with the West Lake Landfill operators indicated that all of the
material from Latty Avenue had been disposed of in one area; however, an aerial
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survey of the site identified two areas of contamination. The second contami-
nated area is identified as Area 1 in Figure 2.2 Subsequently, the NRC spon-
sored other studies that were directed at determining the radiological status of
the landfill. An extensive survey was initiated in November 1980 by the Radia-
tion Management Corporation (RMC) under contract to the NRC. The findings were
published in May 1982 in NUREG/CR-2722, "Radiological Survey of the West Lake
Landfill, St. Louis County, Missouri."$ In March 1983, the NRC through Oak
Ridge Associated Universities (ORAU) contracted with the University of Missouri-
Columbia (UMC), Department of Civil Engineering, to describe the environmental
characteristics of the site, conduct an engineering evaluation, and propose
possible remedial measures for dealing with the radioactive waste at the West
Lake Landfill. In May 1986, ORAU sampled water from wells on and close to the
landfill to determine if the radioactive material had migrated into the ground-
water. A report is being grepared detailing the results of the investigations
conducted by UMC and ORAU.

Information from all these sources and from NRC site visits forms the basis
for this report. '

2 DESCRIPTION OF THE SITE
Location

The 200-acre West Lake Landfill site is situated on the southwest side of

St. Charies Rock Road in Bridgeton, St. Louis County, Missouri (Figure 1).2
It is about 16 miles northwest of the downtown area of the city of St. Louis,
and about 4 miles west of Lambert Field International Airport (Figure 1). It
is approximately 1.2 miles from the Missouri River.

History

The West Lake Landfill has been used since 1962 for the disposal of municipal
refuse, industrial solid and liquid wastes, and construction demolition debris.
Between 1939 and the spring of 1987, limestone was quarried there. Landfill
operations filled in some of the excavated pits from the quarry operations.
Also on the property is an active industrial complex in which concrete ingre-
dients are measured and combined before mixing ("batching"), and asphalt
aggregate is prepared.

The unregulated landfill, in which the radioactive material was placed in 1973,

was closed in 1974 by the Missouri Department of Natural Resources (MDNR).

Also in 1974, under an MDNR permit, a newer sanitary landfill was opened and

now operates in an adjacent area on the West Lake Landfill property. The newer

landfill is protected from groundwater contact. The bottom of the new landfill

is lined with clay, and a leachate collection system has been installed. Leach-
ate is pumped to a treatment system consisting of a lime precipitation unit fol-
lowed in series by an aerated lagoon and two unaerated lagoons. The final lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.2

Ownership

Since 1939, the West Lake Landfill has been owned by West Lake Landfill, Inc.,
of 13570 St. Charles Rock Road, Bridgeton, Missouri.
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Contaminated Areas

Radioactive contamination at the West Lake Landfill has been identified in two
separate soil bodies (Figure 2).

The northern area (referred to as Area 2) covers about 13 acres® and lies above
16 to 20 feet of landfill debris. The contaminated soil forms a more or less
continuous layer from 2 to 15 feet in thickness and consists of approximately
130,000 cubic yards of soil. Some of this contaminated soil is near or at the
surface, particularly along the face of the northwestern berm. Beneath the
landfill debris, the soil profile consists of 3 to 7 feet of floodplain top
soil overlying 30 to 50 feet of sand and gravel alluvium.

The southern area of contamination (Area 1) covers about 3 acres3 and contains
roughly 20,000 cubic yards of contaminated soil. This body of soil is located
east of the landfill's main office at a depth of about 3 to 5 feet and is lo-
cated over a former quarry pit which was filled in with debris. The depth of
debris beneath the contaminated soil is unknown but is estimated to be 50 to
65 feet. Limestone bedrock underlies the landfill debris.?

Topography

About 75 percent of the landfill site is located on the floodplain of the
Missouri River (Figure 2) at about 440 feet above mean sea level (msl). The
site topography is subject to change because of the types of activities (e.g.,
landfilling and quarrying) performed there. However, the areas containing the
radioactive waste have their surface at about 470 feet (ms1). The surface runoff
in the area around the landfill follows several surface drains and ditches that
run in a northwest direction and drain into the Missouri River.2?

Geology

Bedrock beneath the West Lake Landfill consists of limestone that extends down-
ward to an elevation of 190 feet msl. The limestone is dense, bedded, and
except for intermittent layers that consist of abundant chert nodules, fairly
pure. The Warsaw Formation, which lies directly beneath the limestone, is made
up of approximately 40 feet of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation. Bedrock beneath the
site dips at an angle of 0.5° to the northeast. Five miles east of the site,
the attitude of the bedrock is reversed by the Florissant Dome.?2

Since groundwater moving through carbonate rocks often creates channels for
rapid water flow, the possibility of this occurring in the West Lake Landfill
area was considered. Brief observation of the quarry walls at the landfill
suggests that some of the limestone has dissolved. In a letter to West Lake
Landfill, Inc., the Missouri Department of Natural Resources stated that the
fact that grouting was necessary in the quarry area to block water inflow sug-
gests that the limestone is at least somewhat solution weathered.* However,
in the draft UMC report, the opinion is expressed that the solution activity
has apparently been limited to minor widening of joints and bedding planes near
the bedrock surface, and that, at depth and when undisturbed, the limestone is
fairly impervious.2 It is not clear whether the views represented by these
statements are in conflict.



Soil material in the area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical
edge of the alluvial valley in Figure 2. The division is made on the basis of
soil composition, depositional history, and physical properties. The West Lake
Landfill lies over this transition zone.2

Hydrology

Groundwater flows in the area surrounding the West Lake site through two aqui-
fers: the Missouri River alluvium and the shallow limestone bedrock. Although
the limestone is fairly impervious and groundwater flows in most areas from the
bedrock into the alluvium, contamination of water in the bedrock aquifer is
possible. The base of the limestone aquifer is formed by the relatively imper-
meable Warsaw shale at an elevation of about 190 feet (ms1). This shale layer
has been reached, but not disturbed, by quarrying operations. Therefore, the
Warsaw shale acts as an aquiclude, making contamination of the deeper limestone
unlikely. '

The deep Missouri River alluvium, which is under about 10 feet of more-recent
alluvium, acts as a single aquifer of very high permeability. This aquifer is
relatively homogeneous in a downstream direction and decreases in permeability
near the valley walls.

The water table of the Missouri River floodplain is generally within 10 feet of
the ground surface, but at many points it is even shallower. At any one time,
the water levels and flow directions are influenced by both the river stage and
the amount of water entering the floodplain from adjacent upland areas.

Water levels recorded between November 1983 and March 1984 in monitoring wells
at the landfill, indicate a groundwater gradient of 0.005 flowing in a N 30°W
direction beneath the northern portion of the landfill. This represents the
likely direction of leachate migration from the landfill.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall infiltrating the landfill surface. Because the underlying alluvial
aquifer is highly permeable, there will be little "mounding" of water beneath
the landfill. Also, the northern portion of the landfill has a level surface,
and thus it is likely that at least half of the rainfall infiltrates the sur-
face. The remaining rainfall is lost to evapotranspiration and (to a lesser
degree) surface runoff.2

No public water supplies are drawn from the alluvial aquifer near the West Lake
Landfill. It is believed that only one private well in the vicinity of the
landfill is used as a drinking-water supply. This well is 1.4 miles N 35°W of

the Butler-type building on the West Lake Landfill.

Because of the extremely low slope of the Missouri River floodplain surface,
rain falling on the plain itself generally infiltrates the soil rather than
running off the surface. The only streams present on the floodplain are those
that originate in upland areas. Drainage patterns on the plain have been rad-
jcally altered by flood control measures taken to protect Earth City and by
drainage of swamps and marshes. Because of the relationship that exists



between river level and groundwater level in portions of the floodpiain near
the river, streams may either lose flow (at low stage) or gain flow (at high
stage).

The present channel of the Missouri River lies just under 2 miles west and
northwest of the landfill. The Missouri River stage at St. Charles (mile 28)
is zero for a water level of 413.7 feet (ms1). Average discharge of the
Missouri River is 77,338 cubic feet per second.

Water supplies are drawn from the Missouri River at mile 29 for the city of

St. Charles, and the intake is located on the north bank of the river. Another
intake at mile 20.5 is for the St. Louis Water Company's North County plant.
The city of St. Louis takes water from the Mississippi River, which is joined
by the Missouri River downstream from the landfill. The intake structures for
St. Louis are on the east bank of the river, so that the water drawn is derived
from the upper Mississippi.?

Demography

Two small residential communities are present near the West Lake Landfill:
Spanish Lake Village consists of about 90 homes and is located 0.9 mile south
of the landfill, and a small trailer court lies across St. Charles Rock Road,
0.9 mile southeast of the site. Subdivisions are presently being developed 1
to 2 miles east and southeast of the landfill in the hills above the floodplain.
Ten or more houses lie east of the landfill, scattered along Taussig Road. The
city of St. Char]es is located north of the Missouri River, more than 2 miles
from the landfill.?

Population density on the floodplain is generally less than 26 persons per square
mile, but the daytime population (including factory workers) is much greater than
the number of full-time residents. Earth City Industrial Park is located on the
floodplain 0.9 to 1.2 miles northwest of the landfill. The Ralston-Purina
facilities are located 0.2 mile northeast of the Butler-type building at the
landfill. Considering that land in this area is relatively inexpensive and that
much of it is zoned for manufacturing, industrial development on the floodplain
will likely increase.?

3 RADIOLOGICAL SURVEYS

From August 1980 through the summer of 1981, the Radiation Management Corpora-
tion (RMC), under contract to the NRC, performed an onsite evaluation of the
West Lake Landfill3 to define the rad1olog1ca1 conditions at the landfill. The
results were utilized in performing this determination regarding whether or
not remedial actions should be taken.

The area to be surveyed was divided into 33-foot grid blocks and included the
following measurements:

(1) external gamma exposure rates 3.3 feet above the ground surface and
beta-gamma count rates 0.4 inch above the surface;

(2) radionuclide concentrations in surface soils;

(3) radionuclide concentrations in subsurface deposits;



(4) total ("gross") activity and radionuclide concentrations in surface and
subsurface water samples;

(5) radon flux emanating from surfaces;
(6) airbornpe radioactivity; and
(7) total activity in vegetation.

External Gamma

The two areas of elevated external (gamma) radiation levels, as they existed in
November 1980 at the time of the preliminary RMC site survey, both contained
places where levels exceeded 100 pR per hour at 3.3 feet. In Area 2, gamma
levels as high as 3000 to 4000 pR per hour were detected. The total areas ex-
ceeding 20 pR per hour were about 2 acres in Area 1 and 9 acres in Area 2.3
(The criterion of 20 pR per hour is derived from the NRC's Branch Technical
Position, 46 FR 52061, October 23, 1981, which aims at exposure rates less

than 10 pR per hour above background levels, background radiation was taken to
be 10 pR per hour also.)

External gamma levels were measured in May and July of 1981. These levels were
significantly smaller than the November 1980 values, especially in Area 1,
because approximately 4 feet of sanitary fil] had been added to the entire area,
and an equal amount of construction fill was added to most of Area 2. As a
result, only a few thousand square feet in Area 1 exceed 20 pR per hour. In
Area 2, the total area exceeding 20 pR per hour decreased by about 10 percent,
and the h1ghest levels were about 1600 uR per hour near the Butler-type
building.3

Surface Soil Analysis

A total of 61 surface soil samples were gathered and analyzed on site for gamma
activity. Concentrations of U-238, Ra-226, Ra-223, Pb-211, and Pb-212 were
determined for each sample. In all soil samples, only uranium and/or thorium
decay chain nuclides and K-40 were detected. Offsite background samples were
on the order of 2 pCi per gram for Ra-226. Onsite samples ranged from about 1
to 21,000 pCi Ra-226 per gram and from less than 10 to 2100 pCi U-238 per gram.

In samples in which elevated levels of Ra-226 were detected, the concentrations of

U-238 were generally one-half to one-tenth of those of Ra-226. In cases of
e]evated sample activity, daughter products of both U-238 and U-235 were

" found. 3

In general, surface activity was limited to Area 2, as indicated by the surface
beta-gamma measurements. Only two small regions in Area 1 showed surface con-
tamination; both were near the access road across from the site offices.

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-
chemical laboratories for thorium and uranium radiochemical determinations.

The results of these measurements (Table 4 of NUREG/CR-2722) show that all sam-
ples contained high levels of Th-230. The ratio of Th-230 to Ra-226 (inferred
from Bi-214) generally ranges from 4:1 to 40:1.



Subsurface Soil Analysis

Subsurface contamination was assessed by extensive "logging" of holes drilled
through the landfill. Several holes were drilled in areas known to contain con-
tamination, then additional holes were drilled at intervals in all directions
until no further contamination was detected. A total of 43 holes were drilled
(11 in Area 1 and 32 in Area 2), including 2 offsite wells for monitoring water.
A1l holes were drilled with a 6-inch auger and were lined with 4-inch PVC
(polyvinyl chloride) casing.®

Each hole was scanned with a 2-inch NaI(T1) detector and rate meter system for
an initial indication of the location of subsurface contamination. On the basis
of the initial scans, 19 holes were selected for detailed gamma logging using
the intrinsic germanium (IG) detector and multiple channel analyzer. Concentra-
tions of Ra-226, as determ1ned by the IG system, ranged from less than 1 pCi per
gram to 22,000 pC1 per gram.3

It was determined that the subsurface deposits extended beyond areas in which
surface radiation measurements exceeded the reference level of 20 pR per hour.
The lateral extent of material exceeding 5 pCi Ra-226 per gram, including

both surface and buried materials, is shown on Figure 2. The total difference
in areas is about 5 acres.

The surface elevations vary by about 20 feet, and the highest elevations occur
at Jocations of more recent fill. Contaminated soil (>5 pCi Ra-226 per gram)
is found from the surface to depths as great as 20 feet below the surface. In
general, the contamination appears to be a continuous single layer ranging from
2 to 15 feet thick and covering 16 acres.

Nonradiological Analysis

Six composite samples were submitted to RMC's Environmental Chemistry Labora-
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth was taken from sludge from
the West Lake Landfill leachate treatment plant. The analysis shows organic
solvents present in the Area 2 samples. Positive results were reported for 25
listed organic compounds. Chromium, copper, lead, nickel, and zinc were the
predominant elemental priority pollutants detected. The analysis of the

sample from the leachate treatment sludge showed that it had smaller pollutant
concentrations than the samples from the auger holes.3

Chemical analyses of material from the radioactive layer from both areas were
also performed by RMC's laboratory. In most cases, elevated levels of barium
and lead were found.

Background Radiocactivity Measurement

Several offsite locations (within a few miles of the West Lake Landfill) were
selected for reference background measurements. Background values were all
within the normal range. The gamma exposure rates were 8 and 10.6 pR per hour.
Radium-226 concentrations in soil were 2.5 and 2.6 pCi per gram. Radon flux
from the ground surface was 0.50 and 0.58 pCi per square meter-second; working
level values were 0.0011, 0.0017, and 0.005 WL.3



Airborne Radiocactivity Analysis

Both gaseous and particulate airborne radioactivity were sampled and analyzed
during this study. Since it was known that the buried material consisted par-
tially or totally of uranium ore residues, the sampiing program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first
was a scintillation flask (accumulator) method for radon gas, and the second

was analysis of filter paper activity for particulate daughters. A series of
grab samples using the accumulator method were taken between May and August of
1981. A total of 111 samples from 32 locations were collected. Measurable
radon flux levels ranged from 0.2 pCi per square meter-second in low background
areas to 865 pCi per square meter-second in areas of surface contamination.3

At three locations, measurements were repeated over a period of 2 months. Sig-
nificant fluctuations were observed at two locations. The fact that these fluc-
tuations were real and not measurement artifacts was later confirmed by dupli-
cate charcoal canister samples.

A set of 10-minute, high-volume, particulate, air samples was taken to determine
both short-1lived radon daughter concentrations and long-lived gross alpha activ-
ity. The highest levels (0.031 WL) were detected in November 1980, near and
inside the Butler-type building. These two samples approximately equal NRC's

10 CFR Part 20, Appendix B, alternate concentration limit of one-thirtieth WL
for unrestricted areas. In addition to the routine 10-minute samples, five
20-minute, high-volume, air samples were taken' and counted immediately on the IG
gamma spectroscopy system to detect the presence of Rn-219 daughters. All
samples were taken near surface contamination. Concentrations of Rn-219
daughters ranged from 6 x 10-11 to 9 x 10-1© uCi per cubic centimeter.3

Vegetation Analysis

Vegetation samples collected by RMC included weed samples from onsite locations
and farm crop samples (winter wheat) near the northwest boundary of the land-
fill. This location was chosen because water could run off from the fill onto
the farm field. No elevated activities were found in these samples.3

Water Analysis

A total of 37 water samples were taken by RMC and analyzed for gross alpha and
beta activity. Four samples were taken in the fall of 1980 and the remainder
in the spring and summer of 1981. One sample was equal to the U.S. Environmen-
tal Protection Agency (EPA) gross-alpha-activity standard for drinking water of
15 pCi per liter and that was a sample of standing water near the Butler-type
building. Several samples, including all the leachate treatment plant samples,
exceeded the EPA drinking water action level for gross beta activity. Subse-
quent isotopic analyses indicated that the beta activity could be attributed to
K-40. None of the offsite samples exceeded either EPA standard.3

In 1981, the Missouri Department of Natural Resources collected 41 water samples
that RMC analyzed for radioactivity. Of these samples, 5 were background, 10
were onsite surface water, 10 were shallow groundwater standing in boreholes,
and 16 were landfill leachate. From these data, background activity is esti-
mated as 1.5 pCi gross alpha activity per liter and 30 pCi gross beta activity
per liter. One groundwater sample was at 15 pCi gross alpha per liter, and one

10



surface water sample was 45 pCi per liter. Most of the leachate samples wére
above 50 pCi beta per liter.$

In addition, groundwater samples in 1l perimeter monitoring wells at the West
Lake Landfill were taken by the Reitz and Jens Engineering firm on November 15, 1983,
and by University of Missouri at Columbia (UMC) personnel on March 21, 1984.

In both sampling times, one well, but not the same one, exceeded the EPA's
drinking water standard of 15 pCi per liter (18.2 pCi per liter in 1983 and 20.5.
pCi per liter in 1984). On May 7 and 8, 1986, Oak Ridge Associated Universities
(ORAU) personnel took water samples from 44 per1meter wells; only one (by 01d

St. Charles Rock Road) with 17 pCi alpha act1v1ty per liter exceeded the drinking
water standard.?

The operators of the landfill, West Lake Landfill, Inc., have an ongoing hydro-
geologic investigation of the site, which also 1nvo]ves analyses of monitoring
well samples for radioactivity and for priority pollutants.*

4 ESTIMATION OF RADIOACTIVITY INVENTORY

Soil sample analyses have shown that the radioactive material in Areas 1 and 2
of the landfill consists almost entirely of natural uranium and its radioactive
decay products.

The analyses of soil samples indicate that the naturally occurring U-238 to
Th-230 to Ra-226 equilibrium has been altered and that the ratio of Ra-226 to
U-238 is on the order of 2:1 to 10:1; the ratio of Th-230 to Ra-226 generally
ranges from 4:1 to about 40:1. These ratios are in accord with the history
of the radionuclide deposits in the West Lake Landfill, i.e., that they came
from the processing of uranium ores. The indicator radionuclides for assess-
ment of the radiological impacts of the material are therefore U-238, Th-230,
and Ra-226.

Using the RMC data and averag1ng the auger hole measurements over the volumes
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi
per gram was calculated for Ra-226.%2 For the rat1o of Th-230 to Ra-226, the
RMC data® range from 4:1 to 40 1; data from samples taken in 1984 along the
berm range up to almost 70:1.5 A further consideration is that the material
came from Cotter Corporation's Latty Avenue site (later sold to Futura Coatings,
Inc.). Measurements at the Latty Avenue site are variously reported as up to
180:1% and about 300:1.7 Some material of that nature might have been trans-
ferred along with the barium sulfate residues. To ensure conservatism in esti-
mating the long-term in-growth of Ra-226, the NRC staff used a ratio of 100:1
to estimate the Th-230 activity. Similarly, the Ra-226:U-238 ratio ranges

from 2:1 to 10:1. This ratio is less critical to the radiological aspect of
the site and has been estimated to be 5:1 for purposes of calculation.

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per
gram. If the U-238 concentration (as well as U-234 which would be similarly
separated from the ore) is a factor of 5 less than Ra-226, this implies about
18 pCi U-238 per gram. The total mass of radioactive material in the land-
fill was estimated by visually integrating the volume of radioactive material
from graphs and multiplying by an average soil density, resulting in

1.5 x 101! grams (150,000 metric tons) of contaminated soil.
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These numbers indicate that there are about 14 Ci of Ra-226 contained with its
decay products in the radiocactive material in the landfill. The material also
contains about 3 Ci each of U-238 and U-234, and about 1400 Ci of Th-230.
These estimates indicate the order of magnitude of the quantities to be dealt
with, although the estimate for Th-230 is regarded as conservatively large. .

5 APPLICABILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technical Position (BTP) which identifies five

acceptable options for disposal or onsite storage of wastes containing low

levels of uranium and thorium (46 FR 52061, October 23, 1981).8

The concentrations permitted under each disposal option are shown in Table 1.
Table 1 Summary of maximum soil concentrations permitted

under disposal options

Source: 46 Federal Register 52061

Disposal options

Kind of material 12 Zb 3¢ 4d
Natural thorium (Th-232 + Th-228) 10 50 - 500
with daughters present and in

equilibrium. (pCi/g)

Natural uranium (U-238 + U-234) 10 - 40 200

with daughters present and in
equilibrium. (pCi/g)

3Based on EPA uranium mill tailings cleanup standards.

bConcentrations based on 1limiting individual doses to
170 mrem per year.

CConcentration based on 1imiting equivalent exposure to 0.02
WL or less. '

dConcentrations based on limiting individual intruder doses

to 500 mrem per.year and, in cases of natural uranium, lim-
jting exposure to Rn-222 and other airborne alpha emitters
to 0.02 WL or less.

Options 1-4 provide methods under 10 CFR 20.302, for onsite disposal of
siightly contaminated materials, e.g., soil, if the concentrations of radio-
activity are small enough and other circumstances are satisfactory. The fifth
option consists of onsite storage pending availability of an appropriate
disposal method.

The material present in the West Lake Landfill is a form of natural uranium with
daughters, although the daughters are not now in equilibrium. As mentioned in

12



Section 4, the average concentration of Ra-226 in the West Lake Landfill wastes
is about 90 pCi per gram, which (considered by itself) falls into Option 4 of
the BTP since Option 4 criteria are controlled by the Ra-226 content in the
wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be accompanied by

100 pCi of Ra-226 per gram). However, because of the large ratio of Th-230
radioactivity to that of Ra-226, the radioactive decay of the Th-230 will in-
crease the concentration of its decay product Ra-226 until these two radionu-
clides are again in equilibrium. Assuming the ratio of activities of 100:1 used
above, the Ra-226 activity will increase by a factor of five over the next

100 years, by a factor of nine 200 years from now, and by a factor of thirty-
five 1000 years from now. A1l radionuclides in the decay chain after Ra-226
(and thus the Rn-222 gas flux) will also be increased by similar multiples.
Therefore, the long-term Ra-226 concentration will exceed the Option 4 criteria.
Under these conditions, onsite disposal, if possible, will likely require
moving the material to a carefully designed and constructed "disposal cell."

6 REMEDIAL ACTION ALTERNATIVES EXAMINED

The evaluation performed by staff of the University of Missouri at Columbia
addresses six potential remedial action alternatives, including that of leav-
ing the radioactive material as it is, designated Option A.2 Option D is

the option of excavating the material and shipping it to another site for
disposal. Options B, C, £, and F address different approaches to stabilizing
the material on the West Lake Landfill site, primarily as temporary remedial
actions. Options B, C, and F leave most of the radioactive material where it
is but include a variety of measures to contain it and its radon releases and
gamma emissions. Option E addresses the approach of constructing an onsite
earthen cell, similar to a disposal cell, and moving the radioactive material
into it. Under Option F, the radioactive material would be left in place and
separate slurry walls would be built downgradient of Areas 1 and 2 to con-
strain groundwater motion. The estimated costs of Options B through F range
from about $370,000 (Option B) to about $5,500,000 (Option F) in 1984 dollars.
The estimate for Option D is about $2,500,000, but this does not include the
cost of transporting the material to another site and disposing of it there; in
the staff's judgment, this could increase the cost by as much as a factor of ten.

Further studies are necessary to determine the most practical approach to
disposal of this material.

7 FACTORS CONTRIBUTING UNCERTAINTY

The presence in the landfill of other substances listed as hazardous by the
U.S. Environmental Protection Agency raises issues of whether the waste is
mixed waste (i.e., both radioactive and chemically hazardous), and whether
the landfill must also be disturbed to provide for proper containment of the
chemical wastes.

The manner of placing the 43,000 tons of contaminated soil in the landfill
caused it to be mixed with additional soil and other material, so that now an
appreciably larger amount is involved. If it must be moved, it is not certain
whether the amount requiring disposal elsewhere is as little as 60,000 tons

or even more than 150,000 tons.
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Because the controlling radionuclide (Th-230) has no characteristics that make
it easy to measure quantitatively in place, as can be done for the Ra-226 with
its decay products, the large but variable ratio of -Th-230 to Ra-226 and its
decay products makes the delineation of cleanup more difficult. When the ratio
is so large (20:1 or more), even a small concentration of Ra-226 in 1988 im-
plies such a large concentration later that it will be necessary to employ more
difficult measurement techniques to confirm that the cleanup has been
satisfactory. '

Any possibility of disposal on site will depend on adequate isolation of the
waste from the environment, especially for protection of the groundwater. It
is unclear whether the area's groundwater can be protected from onsite disposal
at a reasonable cost. This matter will require additional investigation.

8 SUMMARY

In 1973, radioactively contaminated soil amounting to approximately 43,000 tons
was deposited in the West Lake Landfill near St. Louis, Missouri. The material
originated with decontamination efforts at the Cotter Corporation's Latty Avenue
plant. Disposal in the West Lake Landfill was not authorized by the NRC. State
officials were not notified of this disposal in 1973 because the landfill was
not regulated by the State at the time.

In the period 1980-1981, Radiation Management Corporation (RMC) of Chicago,
I11inois, under contract to the NRC, performed a detailed radiological survey
of the West Lake Landfill. This survey showed that the radiocactive contaminants
are in two areas. The northern area (Area 2) covers about 13 acres. The
radioactive debris forms a layer 2 to 15 feet thick, exposed in only a small
area on the landfill surface and along the berm on the northwest face of the
landfill. The southern area (Area 1) contains a relatively minor fraction of
the debris covering approximately 3 acres with most of the contaminated soil
buried with about 3 feet of clean soil and sanitary fill.

The RMC survey showed that the radioactivity is from the naturally occurring
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dom-
inate radiological impact. The survey data indicate that the average Ra-226

concentration in the radioactive wastes is about 90 pCi per gram; the staff
estimates the average Th-230 concentration to be about 9000 pCi per gram.
Since Ra-226 has been depleted with respect to its parent Th-230, Ra-226 ac-
tivity will increase in time (for example, over the next 200 years, Ra-226
activity will increase ninefold over the present level). This increase in
Ra-226 must be considered in evaluating the long-term hazard posed by this
radioactive material.

In addition to RMC's radiological survey, soil and water samples were collected
and analyzed by others, including ORAU, UMC, and MDNR. Occasionally a sample of
water from a monitoring well exceeds slightly the EPA drinking water standard of
15 pCi gross alpha per liter. Sample analyses for priority pollutants (non-
radioactive hazardous substances) show a number of listed pollutants are present.
The landfill operators are also conducting a hydrogeological investigation.

From the RMC, UMC, and ORAU surveys conducted at the West Lake Landfill site
the staff has made the following findings:

14



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

From

There is a large quantity (on the order of 150,000 tons) of soil contami-
nated with long-lived radioactive material in the West Lake Landfill.
Almost all the radioactivity consists of natural uranium and its radio-
active decay products.3

Based on the radiological surveys, the radioactive wastes as presently
stored at the West Lake Landfill do not satisfy the conditions for

Options 1-4 of the NRC's Branch Technical Position (BTP) regarding the
disposal of radioactive wastes containing uranium or thorium residues.8

A dominant factor for the future is that the average activity concentration
of Th-230 is much larger than that of its decay product Ra-226, indicating
a significant increase in the radiological hazards in the years and :
centuries to come.

Some of the radioactive material on the northwestern face of the berm has
no protective cover of soil to prevent the spread of contamination and
attenuate radiation.

Slightly more than 8 acres of the site exceed 26 pR per hour; the highest
reading of 1600 pyR per hour occurs near the Butler-type building.

Radon and daughters were measured at 0,031 WL in and around the Butler-type
building. This exceeds the BTP value of 0.02 WL.

Based on monitoring-well sample analyses, some low-level contamination of
the groundwater is occurring, indicating that the groundwater in the
vicinity is not adequately protected by the present disposition of the
wastes. & :

Although these radiological conditions indicate that remedial action is
needed, it is unlikely that anyone has received significant radiation
exposures from the existing situation.

Sampling results show that chemically hazardous materials have been dis-
posed of adjacent to or possibly mixed with the radioactive material.®
It is possible that part of the radioactive material has become "mixed"
waste.

these findings and the information déveloped to date, the NRC staff con-

cludes: (1) measures must be taken to establish adequate permanent control of
the radioactive waste and to mitigate the potential long-term adverse impacts

from
oped
tant

its existing temporary storage conditions and (2) the information devel-
to date is inadequate for a technological determination of several impor-
issues, i.e., whether mixed wastes are involved, and whether onsite dis-

posal is practical technologically, and, if so, under what alternative methods.

As indicated by the estimates developed by UMC. remedial action will be costly.
Further, the investigations to develop the necessary information to resolve
major questions and to provide a sound basis for evaluation of the feasibility
of disposal alternatives may also be costly. Therefore, it is necessary to
determine the way to accomplish the further studies and remedial actions that
are needed.
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PREFACE

This report has as its basis a characterization of the West Lake Landfill site
and evaluation of some potential remedial measures performed primarily by

S. K. Banerji, W. H. Miller, J. T. 0'Connor and L. S. Uhazy of the University

of Missouri-Columbia. The Nuclear Regulatory Commission received the first

and second drafts, then titled "Engineering Evaluation of Options for Disposition
of Radioactively Contaminated Residues Presently in the West Lake Landfill, St.
Louis County, Missouri,” in 1984; thus most of the information in this report
dates from 1983-1984. However, some more recent data, principally water sampliing
results, have been added. Waste disposal and other industrial activities have
continued on the 200 acre site, as have activities in the vicinity, resulting

in changes in details of topography, roads, etc. To provide a more complete

view of the radioactive material in the landfill, use has been made of figures
from the report titled "Radiological Survey of the West Lake Landfill, St. Louis
County, Missouri," NUREG/CR-2722, May 1982.

The remedial action concepts in this report are those proposed by the contractor.

Judgments expressed in this report about these concepts are in general those of
the contractor, and do not necessarily represent the views of the Nuclear Regu-
latory Commission. For example, the cost estimates for these concepts are
based on radium-226 concentrations whereas the long-term issue is dependent
upon the thorium-230 concentrations.

Although some of its information has not been updated since 1984, this report is

being released so as to make its collected information available to interested

parties.



ABSTRACT

The West Lake Landfill is near the city of St. Louis in Bridgeton, St. Louis
County, Missouri. In addition to municipal refuse, industrial wastes and demo-
lition debris, about 43,000 tons of soil contaminated with uranium and its radio-
active decay products were placed there in 1973. After learning of the radioac-
tive material in the landfill, the U.S. Nuclear Regulatory Commission (NRC) had
a survey of the site's radioactivity performed and, 4n 1983, contracted, through
Qak Ridge Associated Universities (ORAU), with the University of Missouri-
Columbia (UMC) to characterize the environment of the site, conduct an engineer-
ing evaluation, and propose remedial measures. This report presents a descrip-
tion of the results of the UMC work, providing the environmental characteristics
of the site, the extent and characteristics of the radioactive material there,
some considerations with regard to potential disposal of the material, and some
concepts for remedial measures.
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SUMMARY

In 1973, approximately 7900 metric tons (mt) (8700 short tons) of radiocactively
contaminated barium sulfate (BaSO4) residues were mixed with about 35,000 mt
(39,000 t) of soil, and the entire volume was placed in the West Lake Landfill
in St. Louis County, Missouri. This material resulted from decontamination
efforts at the Cotter Corporation's Latty Avenue plant where the material had
been stored. Disposal in the West Lake Landfill was not authorized by the
Nuclear Regulatory Commission (NRC) and was contrary to the disposal location
indicated in the NRC records. State officials were not notified of this dis-
posa1'since the landfill was not regulated by the State at the time. Although
the contamination does not present an immediate health hazard, authorities have
been concerned about whether this material poses a long-term health hazard to
workers and residents of the area and what, if any, remedial action is necessary.

In 1980-81, Radiation Management Corporation (RMC) of Chicago, Illinois,
performed a detailed radiological survey of the West Lake Landfill under con-
tract to the NRC (NUREG/CR-2722). This survey was performed to determine the
extent of radiological contamination. Before this survey, little was known
about the location or activity of radionuclide-bearing soils in the landfill.

¥ This survey showed that the radiocactive contaminants are in two areas. The ¥

northern area (Area 2) covers about 13 acres. The radiocactive debris forms a
layer 2 to 15 feet thick, exposed in only a small area on the landfill surface
and along the berm on the northwest face of the landfill. The southern area
(Area 1) contains a relatively minor fraction of the debris covering approxi-

mately 3 acres with most of the contaminated soil buried with about 3 feet of
clean soil and sanitary fill.

The RMC survey showed that the radioactivity is from the naturally occurring
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dominate
radiological impact. The survey data indicate that the average Ra-226 concen-
tration in the radioactive wastes is about 90 pCi per gram; the average Th-230
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concentration is estimated to be about 9000 pCi per gram. Since Ra-226 has
been depleted with respect to its parent Th-230, Ra-226 activity will increase
in time (for example, over the next 200 years, Ra-226 activity will increase
ninefold over the present level). This increase in Ra-226 must be considered
in evaluating the long-term hazard posed by this radioactive material.

In addition to RMC's radiological survey, $0il and water samples were collected
and analyzed by others, including Oak Ridge Associated Universities {ORAU), and
the University of Missouri-Columbia (UMC). ~‘Occasionally a sample of water from

.a monitoring well exceeds slightly the EPA drinking water standard of 15 pCi

gross alpha per liter. ‘Sample analyses for priority pollutants (non-radioactive
hazardous substances) show a number of listed pollutants.are present.

On the basis of radiological surveillance conducted by RMC, UMC, and ORAU, the
following areas of concern have been identified:

(1) Radiocactive soil is eroding from the northwestern face of the berm, and is
being transported off site.

(2) Radon gas had been observed to accumulate to an unacceptable level
~in the Butler-type building on site. This building has since been removed.

(3) Some degree of radiological contamination has been found in the wells
that monitor the perimeter.

(4) Surface exposure rates over much of the contaminated areas are greater
than 20 uR/hr.

In March 1983, the NRC through ORAU, contracted with UMC to conduct an
engineering evaluation of the site and propose possible remedial measures for
NRC's consideration for dealing with the radicactive waste at the West Lake
Landfill. The following six remedial options were proposed and evaluated in
this study.

o Option A = No remedial action
o Option B - Stabilization onsite with restricted land use



] Option C - Extending the landfill offsite with restricted land use

) Option D - Removal and relocation of the contaminated material to an
authorized disposal site

(] Option E - Excavation and temporary onsite storage in a trench

0 Option F - Construction of a slurry wall to prevent leachate from
migrating off site

It is noted that some of the above alternatives for remedial action were

initially evaluated with the objective of permanent disposal of the waste at
the site.

xi



F

1 INTRODUCTION

The West Lake Landfill is located in St. Louis County, Missouri, 6 km (3.7
miles) west of Lambert Field International Airport (Figure 1.1) and southwest
of St. Charles Rock Road in Bridgeton, Missouri. The site has been used since
1962 for disposing of municipal refuse, industrial solid and liquid wastes, and
construction demolition debris. In addition, the landfill is an active indus-
trial complex on which concrete ingredients are measured and combined before
mixing ("batching"), and asphalt aggregate is prepared. Limestone ceased to be
quarried in the spring of 1987.

In 1973, 7900 metric tons [(mt) (8700 short tons)] of radioactively contaminated
barium sulfate (BaSO,) residues from uranium and radium processing were mixed
with an estimated 35,000 mt (39,000 tons) of soil and deposited in the West Lake
Landfill. Previously, this material was located at the Cotter Corporation's
Latty Avenue facility in Hazelwood, Missouri, and was removed during decontam-
ination work. It is not known what levels of contamination were already in

the .soil before the barium sulfate residues were mixed into it. Disposal in the
West Lake Landfill was unauthorized and contrary to the disposal location
ind{cated in the U.S. Nuclear Regulatory Commission's (NRC's) records.

Subsequently, the NRC sponsored studies that were directed at determining the
radiological status of the landfill. 1In 1978, an aerial radiological survey
revealed two areas within the landfill where the gamma radiation levels indi-
cated radioactive material had been deposited. A more extensive survey was
initiated in November 1980 by the Radiation Management Corporation (RMC) under
contract to the NRC.

In March 1983, the NRC through Oak Ridge Associated Universities (ORAU) con-
tracted with the University of Missouri-Columbia Department of Civil Engineering
to describe the environmental characteristics of the site, conduct an engineering
evaluation, and propose possibie remedial measures for dealing with the radio-
active waste at the West Lake Landfill. In May 1986, ORAU sampled water from
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Figure 1.1 Location of West Lake Landfill




wells on and close to the landfill to determine if the radioactive material had
migrated into the groundwater.

Information from all these sources forms the basis for this report.



2 SITE DESCRIPTION

This chapter presents a historical and environmental description of the West Lake
Landfill site located in St. Louis County, Missouri.

2.1 Llocation

The 8l-hectare (ha) (200-acre) West. Lake Landfill property is situated between
the St. Charles Rock Road and the 01d St. Charles Rock Road in Bridgeton,
Missouri. The southeastern and northwestern parts of the landfill abut farm-
land. Several commercial and industrial facilities are located near the land-
fill (Figure 2.1). The nearest residential area is a trailer park.located
approximately 1 km (0.6 mile) to the southeast. A major portion of the land-
fi11l (roughly the northern three-fourths of the site) is located on the
floodplain, approximately 2 km (1.2 miles) from the Missouri River.

2.2 Zoning

The zoning plan obtained from the Bridgeton Planning and Zoning Department for
properties on and adjacent to the landfill is shown in Figure 2.2. A portion
of the landfill, including site Area 1, is zoned M-1, which is designated for
light manufacturing; the northwest part of the landfill, including Area 2, is
zoned as single-family residential (R-1). This R-1l zoning indicates the use to
which the land was originally intended. However, the landfill was extended over
.the land zoned R-1, and the zoning plan was simply not changed to reflect the
new usage. Other discrepancies between land use and zoning are found in the
nearby Earth City Industrial Park (William Canney, Safety Supervisor of West
Lake Landfill, Inc., personal communication, March 1984). The land across

St. Charles Rock Road is zoned for light and heavy manufacturing. The
remainder of the property surrounding the 1andfill is zoned residential and
business.
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2.3 History

The West Lake Landfill was started in 1962 for the disposal of municipal and
industrial solid wastes, and to fill in the excavated pits from the quarry
operations that had been performed at the site since 1939 (Canney, personal
communication, March 1984). 1In 1974, the landfill was closed by the Missouri
Department of Natural Resources (MDNR) (Karch, 1976). A new sanitary landfill,
in an area of the West Lake Landfill property which is protected from ground-
water contact, now operates under an MDNR permit.

This hew part of the landfill was opened in 1974. The bottom is lined with
clay and a leachate collection system has been installed. Leachate is pumped
to a treatment system consisting of a lime precipitation unit followed in
series by an aerated lagoon and two unaerated'lagoons. The final lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.

The quarrying operation ceased in the spring of 1987 because not enough "good
rock” was left at the site.

2.4 OQwnership

The West Lake Landfill was owned from 1939 until 1988 by West Lake Landfill,
Inc., of 13570 St. Charles Rock Road, Bridgeton, Missouri. Most of the
landfill was sold in 1988 to Laidlaw Industries, Inc. The two areas which
contain the radioactive material were retained by West Lake Properties as the
principal properties of a subsidiary named Rock Road Industries, Inc.

2.5 Contaminated Areés

Radioactive contamination at the West Lake Landfill has been identified in two
separate soil bodies (Figure 2.3). Comparisons of radionuclide quantities and

of the activity ratios between radionuclides not in secular equilibrium, indicate
that the radioactive contamination in the separate soil bodies was derived from
the same source, i.e., the Cotter Corporation's formér Latty Avenue facility

in Hazelwood, Missouri (NRC, NUREG/CR-2722).



The northern area (referred to as Area 2) of contamination shown on Figure 2.3 3¢
covers an area of 5.2 ha (13 acres) and lies above 5 to 6 m (16-20 ft) of land-
fill debris. The contaminated soil forms a more or less continuous layer from
1tod4m (3 to13 ft) in thickness, and amounts to approximately 100,000 m3
(130,000 yd®). Some of this contaminated soil is near or at the surface,
particularly along the face of the northwestern berm. Beneath the landfill
debris, the soil profile consists of 1 to 2 m (3 to 7 ft) of floodplain top

soil overlying 10 to 15 m (33 to 50 ft) of sand and gravel alluvium.

The southern area of contamination (referred to as Area 1) shown on Figure 2.3
covers approximately 1.1 ha (3 acres) and contains roughly 15,000 m3

(20,000 yd3) of contaminated soil. This body of soil is located east of the
landfill's main office at a depth of about 1 m (3 to 5 ft), and is located over a
former quarry pit, which was filled in with debris. The depth of debris beneath
the contaminated soil is unknown, but is estimated to be 15 to 20 m (50 to 65 ft).
Limestone bedrock underlies the landfill debris.

2.6 Tbgograghx

About 75% of the landfill site is located on the floodplain of the Migsouri
River. The site topography is subject to change because of the types of activ-
ities (e.g., landfilling and quarrying) performed there. Figure 2.3 shows a
contour map of the site as of July 1986. The surface runoff follows several
surface drains and ditches which run in a northwest direction and drain into
the Missouri River.

2.7 Geology

2.7.1 Bedrock

Bedrock beneath the West Lake Landfill consists of Mississippian age Yimestone
of the Meramacean Series of the St. Louis and Salem formations, which extends
downward to an elevation of 58 m (190 ft) mean sea level (msl) (Figure 2.4).*

*Missouri Department of Natural Resources, Division of Geology and lLand
Survey, Rolla, Missouri, Well Log Files.
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The limestone is dense, bedded, and fairly pure except for intermittent layers
which consist of abundant chert nodules. The Warsaw Formation--also of
Mississippian age--lies directly beneath the Jimestone. The Warsaw is made up
of approximately 12 m (38 ft) of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation (Figure 2.4) (Spreng,
1961). Bedrock beneath the site dips at an angle of 0.5° to the northeast.
Eight kilometers (5 miles) east of the site, the attitude of the bedrock is
reversed by the Florissant Dome; the bedrock dips radially outward from the
apex of this dome at a low angle (Martin, 1966).

Since karst (solution) activity often occurs in carbonate rocks, the possibil-
ity of its occurrence in the West Lake Landfill area was considered. Brief
observation of the quarry walls at the landfill suggests that some solution of
the limestone has occurred, but this solution activity has apparently been
limited (see Section 2.8.1) to minor widening of joints and bedding planes near
the bedrock surface. Although karst activity within the limestone is relatively
minor, the upper surface of the bedrock is irregular and pitted as a result of
solution (Lutzen and Rockaway, 1971). This alteration of the bedrock surface

is greatest beneath the Missouri River floodplain.

2.7.2 Soils

Soil material in this area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical
edge of the alluvial valley in Figure 2.5. The division is made on the basis of
soil composition, depositional history, and physical properties. Because the
West Lake Landfill lies over this transition zone, the surface material at the
site varies considerably from southeast to northwest.

The Missouri River alluvium (Figure 2.6) ranges in thickness from 12 m (40 ft)
beneath the landfill site to more than 30 m (100 ft) at mid-valley (Figure 2.7).
The upper 3 m (10 ft) of the soil profile consists of organic silts and clays,
that have been deposited by the Missouri River during floods.* Below this

*Missouri Department of Natural Resources, Division of Geology and Land Survey,
Rolla, Missouri, Well Log Files.
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surface layer, the soil becomes sandy and grades to gravel at depths greater
than 5 to 10 m (16 to 33 ft). Because of the effects of channel scour, which
continues to grade the sediment after its initial deposition, the alluvium is
fairly homogeneous in a horizontal direction and becomes progressively coarser
with depth (Goodfield, 1965). At the edges of the floodplain, the alluvium is
not as well graded, and a large amount of fine material is present in the deeper
sand and gravel.

The upland loessal soil (Figure 2.8) is generally thinner than the floodplain
soil, being usually less than 12 m (39 ft) thick, and was deposited during the
age of Pleistocene glaciation. The ‘loess consists of silt-sized particles that
were transported by wind and deposited as a blanket over much of Missouri and
I11inois. On the hills near the West Lake Landfill, the loess layer may be as
much as 24 m (79 ft) thick. It consists of 6 to 9 m (20 to 30 ft) of fairly
pure silt (Peoria loess) overlying 6 to 15 m (20 to 49 ft) of clay silt (Roxana
loess) (Lutzen and Rockaway, 1971). This loess forms the hills to the southeast
of the landfill, but it has long ago been removed from the landfill site and
most of the surrounding valleys by erosion. The upper 1 m (3 ft) of the loess
has been altered to form a thin soil profile. It should be noted that loess has
a vertical permeability which is far greater than its horizontal permeability
(Freeze and Cherry, 19739). The total permeability of loess is greatly increased
by disturbance. The individual silt grains are generally quite angular, and
therefore may not be effectively compacted by the methods commonly used to con-
solidate clay. The technique most effective in the compaction of loess would
employ vibration beneath a surcharge. A relict soil profile from S to 10 m

(16 to 33 ft) thick lies beneath the loess and directly on top of the bedrock.
This soil was formed as a residuum before Pleistocene glaciation and was sub-
sequently covered by the loess blanket. This soil is a highly consolidated

clay containing abundant chert fragments (Lutzen and Rockaway, 1971). In
addition to the natural geologic properties of the landfill, human disturbance
of the soil must also be considered since material within the landfill itself
can either limit or facilitate migration of leachate to the Missouri River
alluvial aquifer.

In order to prevent downward movement of leachate, it is now a common practice
to place a layer of compacted clay beneath sanitary landfills. Newer portions
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of the landfill (constructed since 1974) have 2 to 3 m (7 to 10 ft) of clay at
the base and around the sides. Waste is covered every day with 15 cm (6 in.)

of compacted soil; the cover soil presently used is loess (of soil classifica-
tions CL and A4) taken from southeast of the landfill (Reitz and Jens, 1983a).
If not properly compacted, this material may have a permeability of 0.0001 cm/sec
(0.00004 in./sec) or more. It is not known what procedures for compaction, if
any, were used at the landfill before 1974 since the site was unregulated in
design as well as in materials which were accepted for disposal. Jdt is be-
lieved, however, that there is no liner present beneath the northwestern por-
tion of the landfill, and that sanitary (and, possibly, some hazardous) material
was placed directly on the original ‘ground surface. Since waste was period-
ically covered with soil to minimize rodent and odor problems, the landfill
probably consists of discrete layers of waste separated by thin soil layers.
Both areas containing radioactive material are in these presumably unlined ¢
above-ground portions of the landfill.

2.8 Hydrology

2.8.1 Subsurface Hydrology

Groundwater flow in the area surrounding the West Lake site is through two
aquifers: the Missouri River alluvium and the shallow limestone bedrock. The
base of the limestone aquifer is formed by the relatively impermeable Warsaw
shale at an elevation of about 58 m (190 ft) msl (Figure 2.4). This shale
layer has been reached, but not disturbed, by quarrying operations. Therefore,
the Warsaw shale acts as an aquiclude, making contamination of the deeper lime-
stone very unlikely. The Mississippian l1imestone beds have very low inter-
granular permeability in an undisturbed state (Miller, 1977). However, a
strong leachate enters the quarry pit at an elevation of about 67 m (220 ft)
ms1 (pt. A on Figure 2.5). This leachate is higrating vertically through more
than 30 m (98 ft) of limestone. Explosive detonations associated with quarrying
operations will tend to cause fractures to propagate in the quarry wall. These
fractures have probably extended less than 10 m (33 ft) into the rock from the
quarry face. Beyond this, the rock probably remains undisturbed. These
fractures will tend to increase inflow to the quarry pit and allow leachate to
percolate downward through.the fractured zone. Thus, leachate inflow to the
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quarry pit is not evidence of large-scale contamination of the limestone
aquifer. The only other mechanism by which leachate could travel rapidly
through the limestone is by transport through solution channels. "Landfill con-
sultants and quarry operators maintain that the limestone is fairly intact
(Canney, personal communication, September 1983), and superficial observation
of the quarry walls seems to support this conclusion., - Since the limestone is
fairly impervious, and groundwater flows in most areas from the bedrock into
the alluvium, contamination of water in the bedrock aquifer does not appear
likely.

The water table of the Missouri River floodplain is generally within 3 m (10 ft)
of the ground surface, but at many points it is even shallower. At any one
time, the water levels and flow directions are influenced by both the river
stage and the amount of water entering the floodplain from adjacent upland
areas. A ﬁigh river stage tends to shift the groundwater gradient to the
north, in a direction that more closely parallels the Missouri River. Local
rainfall will shift the groundwater gradient to the west, toward the river and
a1ong'the fall of the ground surface. This is inferred from water levels
measured in monitoring wells at the West Lake site. The fact that groundwater
levels commonly fluctuate more than does the Missouri River level, indicates
that upland-derived recharge exerts a great deal of influence over groundwater
flow at the West Lake site. This influence decreases toward the river.

The deep Missouri River alluvium acts as a single aguifer of very high per-
meability. This aquifer is relatively homogeneous in a downstream direction,
and decreases in permeability near the valley walls. The deeper alluvium is
covered by 2 to 4 m (7 to 13 ft) of organic silts and clays that may locally
contain a large fraction of sand-sized particles. Water levels recorded between
November 1983 and March 1984 in monitoring wells at West Lake* indicate a
groundwater gradient of 0.005 flowing in a N 30°W direction beneath the northern
portion of the landfill. This represents the likely direction of any possible
leachate migration from the landfill (Figure 2.5).

*Data supplied by Reitz and Jens engineering firm, St.Louis, 1984.
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The alluvial aquifer recharges from upland areas from three sources: seepage
from loess and bedrock bordering the valley, channel underfiow of upland streams
entering the valley, and seepage losses from streams as they cross the flood-
plain. Of these sources, streams and their underflow represent the main source
of upland recharge to the alluvial aguifer. Streams entering the floodplain
raise the water table in a fan-shaped pattern radiéting outward from their point
of entrance to the plain. In areas where streams are not present, the water
slopes downward from the hills, steeply at first and then gently to the level

of the free water surface in the Missouri River channel. The situations de-
scribed above do not take into account the effect of variations in permeability
of the shallow soil layer. Aerial photography of the site indicates that a
filled backchannel (oxbow lake) type of soil deposit is present along the south-
west boundary of the landfill (USDA, 1953). This deposit is probably com-

posed of fine-grained material to the depth of the former channel (6 to 10 m)
(20 to 33 ft). This deposit may tend to hamper communication between shallow
groundwater on opposite sides of the deposit.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall infiltrating the landfill surface. Because the underlying alluvial aqui-
fer is highly permeable, there will be little "mounding" of water beneath the
landfill. Because the northern portion of the landfill has a level surface it
is 1ikely that at least half of the rainfall infiltrates the surface. The
remaining rainfall is lost to evapotranspiration and (to a lesser degree) sur-
face runoff. Due to the height of the berm, temporary impoundment of surface
runoff is a common occurrence.

No public water supplies are drawn from the alluvial aquifer near the West Lake
Landfill. It is believed that only one private well (Figure 2.9) in the vicin-
ity of the landfill is used as a drinking water supply. This well is 2.2 km
(1.4 miles) N 35°W of the former Butler-type Building location on the West Lake
Ltandfill. In 1981, analysis showed water in this well to be fairly hard (natural
origins) but otherwise of good quality (Long, 1981). |

Water in the Missouri River alluvium is hard and usually contains a high
concentration of iron and manganese (Miller, 1977). The amount of dissolved
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solids present in the water of the alluvial aquifer varies greatly; purity
increases toward mid-valley where groundwater velocity is greatest. A water
sample from a well in the alluvium 3 km (1.9 miles) north of the landfill had

a total dissolved solids content of 510 mg/liter and total hardness as CaCO,

of 415 mg/liter. Water in the limestone bedrock generally has a hardness
greater than 180 mg/liter as CaC0; equivalent (Emmett and Jeffery, 1968). Total
dissolved solids range from 311 to 970 mg/liter. Water in the limestone aquifer
may contain a large amount of sulfate of natural origin (Miller, 1977).

2.8.2 Surface Hydrology

Because of the extremely low slope of the Missouri River flood plain surface,
precipitation falling on the plain itself generally infiltrates the soil rather
than running off the surface. The onTy streams present on the floodplain are
those that originate in upland areas. Drainage patterns on the plain

(Figure 2.9) have been radically altered by flood control measures taken to
protect Earth City (Figure 2.1) and by drainage of swamps and marshes. Before
these'a1terations, Creve Coeur Creek passed just south of the landfill, and
drained a fairly large area. It has since been redirected to discharge into
the Missouri River upstream (south) of St. Charles (Figure 2.9). The-old
channel still carries some water, and empties into the Missouri River 45.2 km
(28 miles) upstream from the confluence with the Mississippi River. Near the
landfill, this stream is usually dry. As it crosses the flood plain, the creek
passes through shallow lakes which provide a more or less continuous flow to
the Missouri River throughout the year. A second stream, Cowmire Creek, crosses
the floodplain east of the site. This stream flows northward and joins a back~
water portion of the Missouri River at kilometer 35.4 (22 miles). Because of
the relationship which exists between river level and groundwater level in por-
tions of the floodplain near the river, these streams may either lose flow (at
low stage) or gain flow (at high stage).

The present channel of the Missouri River lies about 3 km (2 miles) west and
northwest of the landfill. Early land surveys of this area indicate that

200 years ago the channel was located several hundred meters to the east (toward
the landfill) of its present course (Reitz and Jens, 1983b). The Missouri River
has a surface siope of about 0.00018 (Long, 1981). River stage at St. Charles

2-9



[kilometer 45.2 (mile 28)] is zero for a water level of 126.1 m (413.7 ft) ms!

(Reitz and Jens, 1983a). Average discharge of the Missouri River is 2190 m3/s

(77,300 ft3/s), with a maximum flow of 2850 m3/s (101,000 ft3/s) for the period
of April through July, and a minimum flow of 1140 m3/s (40,300 ft3/s) in January |
and December (Miller, 1977). Some average properties of Missouri River water

for the period 1951-1970 were: alkalinity = 150 mg/liter as CaCO; equivalent;
hardness = 209 mg/liter as CaCO, equivalent; pH = 8.1; and turbidity = 694 JTU
(Jackson turbidity unit). | .

Water supplies are drawn from the Missouri River at kilometer 46.6 (mile 29)
for the city of St. Charles, and the intake is located on the north bank of the
river. Another intake at kilometer 33 (mile 20.5) is for the St. Louis Water
Company's North County plant (Reitz and Jens, 1983a).

The city of St. Louis takes water from the Mississippi River, which joins the

~ Missouri River downstream from the landfill. In this segment of the river, the

two flow-streams have not completely mixed and the water derived from the
Missouri River is still flowing as a stream along the west bank of the
Mississippi River channel*. The intake structures for St. Louis are on the
east bank of the river so that the water drawn is derived from the upper
Mississippi.

2.9 Meteorology

The climate of the West Lake area is typical of the midwestern United States,

in that there are four distinct seasons. Winters are generally not too severe
and summers are hot with high humidity. First frosts usually occur in October;
and freezing temperatures generally do not persist past March. Rainfall is
greatest in the warmer months, (about one-quarter of the annual precipitation
occurs in May and June) (Figure 2.10) (NRC, 1981). 1In July and August, thunder-
storms are common, and are often accompanied by short periods of heavy rainfall.
Average annual precipitation is 897 mm (35.3 in.), which includes the average
annual snowfall of 437 mm (17.2 inches snow). Average relative humidity is 68%,

*Ned Harvey, hydrologist with the USGS, telephone communication, August 1983.
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and humidities over 80% are common during the summer. Wind during the period of
December through April is generally from the northwest; winds blow mainly from
the south throughout the remainder of the year. A compilation of hourly wind
observations shows that although the wind resultant is fairly consistent on a
monthly basis, the wind actually shifts a good deal and ié very well distri-

buted in all directions (Figure 2.11) (NRC, 1981; U.S. Department of Commerce,
1960).

Meteorological data used is from Lambert Field International Airport which is
6 km (3.7 miles) east of the West Lake site. Temperature and precipitation
data are also representative of West Lake. However, because of differences in
topography between Lambert Field and the site, the actual wind directions at

West Lake may be slightly skewed in a NE-SW direction parallel to the Missouri
River valley.

2.10 Ecology
The West Lake Landfill is biologically and ecologically diverse. Rather than a

single ecological system (e.g., a prairie), it is a mosaic of small habitats
associated with

(1) moist bottomland and farmland adjacent to the perimeter berm

(2) poor quality drier soils on the upper exterior and interior slopes
of the berm

(3) an irregular waste ground surface associated with the inactive portion of
the landfill

(4) aquatic ecosystems present in low spots on the waste ground surface
Generally, the natural systems which are present are limited by operations in
the active portion of the landfill and form a corridor along the perimeter berm

from near well site 75 (Figure 2.5), on the 01d St. Charles Rock Road, clockwise
to the main entrance to the landfill near well site 68, along St. Charles Rock
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Road. The following observation and descriptions demonstrate the biological
variety of these sites.

The flora of the perimeter berm extending from the southwest clockwise to the
area of the main entrance to the landfill present a series of contrasts. Along
the 01d St. Charles Rock Road, the bottom and lower slope of the berm is heavily
influenced by the nearby mature silver maple (Acer saccharinum), boxelder

(Acer nequndo), oak (Quercus), sycamore (Platanus), green ash (Fraximus
pennsylvanica), and eastern cottonwood (Populus deltoides) trees associated
with the old channel of Creve Coeur Creek. At the corner, between wells 59 and
60 (Figure 2.5), large silver maple and boxelder trees form a dense stand in the
moist soiTs at the base of the berm. The density of these trees declines on
this slope extending toward the north (well 61) and the Butler-type Building
corner. The extension of this slope toward the northwest is dominated by a
dense willow-1ike thicket in which a few eastern cottonwoods and a hawthorn
tree have established. From this northwest corner of the landfill to the
eastern limit of the trees between the landfill and St. Charles Rock Road (well
65), the exterior slope of the berm is dominated by dense stands of small and
large eastern cottonwoods. This latter occurrence reflects the influence of
the well-established eastern cottonwoods and sycamores associated with the per-
manent pond just north of this site (Figure 2.9). The ground cover along

these exterior slopes consists of grasses, forbs, plants common to disturbed
areas, seedling cottonwoods, and shrubs. A well-manicured grass groundcover
continues from the limit of the trees to the area around the main entrance of

the landfill and well 68. This vegetation contributes to the partial stabi-
lization of the steep exterior slopes.

The somewhat drier top and the short, interior slope of the berm, colonized by
prairie grasses such as bluestem (Andropogon), blends into the irregular sur-
face of the inactive portion of the landfill. Depressions in this surface
allow water to collect and tall grasses, foxtail, and plants characteristic

of disturbed areas [e.g., ragweed (Ambrosia), mullein (Verbascum), pokeweed
(Phytolacca), cinquefoil (Potentilla), sunflower (Helianthus), and plantain
(Plantago)] are replaced by characteristic wetland species [e.g., algae
(Spirogyra), cattails (Typha), sedges_(ggggg), and smartweed (Polygonium)].
Young eastern cottonwoods are established at several of these wet sites.
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Generally, the surface vegetation of the inactive landfill gives way to barren
waste ground around the Butler-type Building location and the barren terrain
associated with recent landfill activities.

Animals were observed associated with these habitats. Cottontail rabbits
(Sylvilagus) were encountered most frequently and their fecal pellets were ob-
served on the landfill. Density of fecal material was particularly heavy in

the thickets on the exterior siopes of the perimeter berm. In this regard,
coyote (Canis latrans) feces containing rabbit fur were observed. Small mammals
(rodents) were not seen but could certainly be present in these areas. Large
ungulates also were not sighted, but tracks and feces of white-tailed deer indi-
cate that they utilize the landfill.

The only birds observed were a crow (Corvus), several robins (Jurdus), and white-
crowned sparrows (Zonotrichia leucophrys). This certainly does not reflect the
extent to which birds utilize these habitats, for observations were made early

in the spring. It is readily apparent that returning migratory passerines would
utilize the surface vegetation and berm thickets for nesting, cover, and feed
later in the season. It is also possible that waterfowl could utilize the perma-
nent ponds on the landfill and adjacent to St. Charles Rock Road. Twelve scaup
(Aythya) and mallards (Anas) were observed on the lagoon which serves as part

of the landfill waste water treatment facility.

Small puddles contained characteristic aquatic invertebrates and at least two

species of amphibians. Casual examination of these shallow waters revealed
three genera of snails (Physa, Lymnaea, Helisoma), an isopod (Asnellus),

cyclopoid copepods, and cladocerans. Aquatic insect larvae were not observed;
however, this does not rule out their presence. The sighting of a bullfrog
tadpole (Rana catesbeiana) and audition of spring peepers (Hyla), indicates

these ponds are utilized as breeding sites. No fish were observed in these
puddles on the landfill surface; however, a dead gizzard shad (Dorsoma cepedianum)
was seen in the pond adjacent to St. Charles Rock Road. The only reptiles

seen were the water snake (Nerodia) and the garter snake (Thamnophis).

Although the northwest inactive portion of the landfill is posted with "No
Trespassing”" signs, it was evident that humans do encroach on these habitats.
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Fishing tackle was found tangled in power lines and trees, and spent small-
gauge shotgun shells were found on the landfill surface and berms.

2.11 Demographics

The West Lake Landfill is located in the northwestern portion of the city of
Bridgeton, in St. Louis County, Missouri. Earth City Industrial Park is located
on the floodplain 1.5 to 2 km (0.9 to 1.2 miles) northwest of the landfill.
Population density on the floodplain is generally less than 10 persons per
square kilometer (26 persons per square mile); and the daytime population
(including factory workers) is much greater than the number of full-time resi-
dents.

Major highways in the area include Interstate 70 (I-70) and Interstate 270
(I-270), which meet south of the landfill at Natural Bridge Junction (Fig-

ure 1.1). The Earth City Expressway and St. Charles Rock Road lie, respectively,
west and east of the landfill. The Norfolk and Western Railroad passes about

1 km (0.6 mile) from the northern portion of the landfill (Figure 1.1). Lambert
Field International Airport is located 6 km (3.7 miles) east of the West Lake
Landfill.

In addition to factories at Earth City, plants are operated by Ralston-Purina
and Hussman Refrigeration across St. Charles Rock Road. The employees of
these two plants probably comprise the largest group of individuals in close
proximity to the contaminated areas for significant periods of time. The
Ralston-Purina facilities are located 0.4 km (0.2 mile) northeast of the
Butler-type Building location at the landfill. Considering that land in this
area is relatively inexpensive and that much of it is zoned for manufacturing,
industrial development on the floodplain will 1ikely increase in the future.

Two small residential communities are present near the West Lake Landfiil.
Spanish Lake Village consists of about 90 homes and is located 1.5 km (0.9 mile)
south of the landfill, and a small trailer court lies across St. Charles Rock
Road, 1.5 km (0.9 mile) southeast of t+- site (Figure 2.1). Subdivisions are
presently being developed 2 to 3 km (1.2 to 1.9 miles) east and southeast of the
landfill in the hills above the floodplain. Ten or more houses lie east of the
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landfill scattered along Taussig Road. The city of St. Charles is located
north of the Missouri River at a distance greater than 3 km (1.9 miles) from
the landfill.

Areas south of the West Lake Landfill are zoned residential; areas on the

other sides are zoned for manufacturing and business (Figure 2.2). Most of

the landfill is zoned for light manufacturing (M-1). However, approximately
0.3 km? (0.12 mi2) of the northern portion of the landfill is zoned for residen-
tial use; this includes the contaminated area around the Butler-type Building
site. The field northwest of the landfill between 01d St. Charles Rock Road

and St. Charles Rock Road is under cultivation. Trends indicate that the
population of this area will increase, but the land will probably be used
primarily for industrial facilities. |
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3 RADIOLOGICAL CHARACTERIZATION OF THE SITE

3.1 Radiological Surveillance

Approximately 43,000 mt (47,000 tons) of contaminated soil were reported to have
been disposed of in the landfill. A fly-over radiological survey performed for

.the NRC in 1978 identified two areas of contamination at the West Lake Landfill.

Subsequently, from August 1980 through the summer of 1981, the Radiation
Management Corporation (RMC), under-contract to the NRC, performed an onsite
evaluation of the West Lake Landfill (NRC, NUREG/CR-2722). The purpose of this
survey-was to clearly define the radiological conditions at the landfill. The
results were to be utilized in performing an engineering evaluation to determine
if remedial actions should and could be taken.

The area to be surveyed was divided into 10-m (33-ft) grid blocks and included
the following measurements:

(1) external gamma exposure rates 1 m (3.3 ft) above the surfaces and beta-
gamma count rates 1 cm (0.4 in.) above surfaces

(2) radionuclide concentrations in surface soils
(3) radionuclide concentrations in subsurface deposits

(4) gross activity and radionuclide concentrations in surface and subsurface
water samples

(5) radon flux emanating from surfaces
(6) airborne radioactivity

(7) gross activity in vegetation
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3.2 Survey Results

External Gamma

Figure 3.1 shows the two areas of elevated external radiation levels as they
existed in November 1980, at the time of the preliminary RMC site survey. As
can be seen, both areas contained locations where levels exceeded 100 uR/hr at
1m (3.3 ft). In Area 2, gamma levels as high as 3000 to 4000 pR/hr were
detected. The total areas exceeding 20 pR/hr were about 1.2 ha (3 acres) in
Area 1 and 3.6 ha (9 acres) in Area 2.

External gamma levels measured in May and July of 1981 decreased significantly,
especially in Area 1, because approximately 1.2 m (4 ft) of sanitary fill was
added to the entire area and an equal amount of construction fill was added to
most of Area 2. As a result, only a few hundred square meters (a few thousand
square feet) in Area 1 exceed 20 pR/hr. In Area 2, the total area exceeding
20 pyR/hr decreased by about 10%, and the highest levels were about 1600 pR/hr,
near the location of the Butler-type building.

Surface Soil Analyses »

A total of 61 surface soil sampies were gathered and analyzed on site for gamma
activity. Samples were normally stored 10 to 14 days to allow ingrowth of radium
daughters. Concentrations of U-238, Ra-226 (from Pb-214 and Bi-214), Ra-223,
Pb-211, and Pb-212 were determined for each sample. Surface soil samples are
located in Figures 3.2 and 3.3. '

In all soil samples, only uranium and/or thorium decay chain nuclides and K-40
were detected. Offsite background samples were on the order of 2 pCi/g Ra-226.
Onsite samples ranged from about 1 to 21,000 pCi/g Ra-226, and from less than
10 to 2100 pCi/g U-238. 1n those cases where elevated levels of Ra-226 were
detected, the concentrations of U-238 were generally anywhere from a factor of
2 to 10 lower. In cases of elevated sample activity, daughter products of both
U-238 and U-235 were found.
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In general, surface activity was limited to Area 2, as indicated by surface
beta-gamma measurements. Only two small regions in Area 1 showed contamination;
both were near the access road across from the site offices.

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-
chemical laboratories for thorium and uranium radiochemical determinations. The
results show all samples contain high levels of Th-230. The ratio of Th-230 to
Ra-226 (Bi-214) is about 20 to 1.

Subsurface Soil Analysis

Subsurface contamination was assessed by extensively "logging" holes drilled
through the landfill. Several holes were drilled in areas known to contain con-
tamination, then additional holes were drilled at intervals in all directions
until no further contamination was encountered. A total of 43 holes were
drilled, 11 in Area 1 and, in Area 2, 32 including 2 nearby offsite wells for
monitoring water. A1l holes were drilled with a 6-in. auger and lined with 4-in.
PVC (pb]yviny1 chloride) casing. The location of these auger holes is shown in
Figures 3.4 and 3.5.

Each hole was scanned with an NalI(T1) detector and rate meter system for an
initial indication of the location of subsurface contamination. On the basis
of the initial scans, 19 holes were selected for detailed gamma logging using
the intrinsic germanium (IG) detector and multiple channel analyzer.

The results of the NalI(T1) counts and IG analyses show concentrations of Bi-214,
as determined by the IG system, ranged from less than 1 to 19,000 pCi/g. For
those holes where both NaI(T1) counts and IG counts were made, a good correla-
tion between gross NaI(T1) counts and Ra-226 concentrations, as determined by
in situ analysis of the daughter Bi-214 by the IG system, was found.

It was determined that the subsurface deposits extended beyond areas where sur-
face radiation measurements exceeded 5 pCi/g. The approximate area of subsurface
contamination compared to the area of elevated surface radiation levels shows a
total difference in areas of 2 ha (5 acres). '
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The variations of contamination with depth for Areas 1 and 2 are shown in
Figure 3.6. As can be seen, the surface elevations vary by about 6 m (20 ft),
and the highest elevations occur at locations of fresh fill. Contamination

(>5 pCi/g Ra-226) in several areas is found to extend from the surface to
appreciable depths, about 6 m (20 ft) below the surface in two cases. In
general, the subsurface contamination appears to be a continuous single layer,
ranging from 0.6 to 4.6 m (2 to 15 ft) thick, located between elevations of 139
to 144 m (455 to 480 ft) and covering 6.5 ha (16 acres) total area.

In Figures 3.7 and 3.8, representations of the subsurface deposits are provided

on the basis of auger hole measurements. These representations are consistent
with the operating history of the site, which suggests that the contaminated
material was moved onto the site and spread as cover over fill material. Thus, ﬂ‘

one would expect a fairly continuous, thin layer of contamination, as indicated
by survey results.

Nonradiological Analysis

Six composite samples were submitted to RMC's Environmental Chemistry Labora-
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth from the West Lake leachate
treatment plant sludge. The results indicate a significant presence of

organic solvents in Area 2 samples. The results o% the leachate sludge

analysis were not as high as any of the soil samples.

A chemical analysis of radioactive material from both areas was also performed
by RMC's laboratory. Results show elevated levels of barium and lead in most

cases.

Background Radioactivity Measurement

Various offsite locations were selected for reference background measurements.
The results of these measurements were within the normal range.
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Airborne Radioactivity Analyses

Both gaseous and particulate airborne radioactivity were sampled and analyzed
during this study. Since it was known that the buried material consisted par-
tially or totally of uranium ore residues, the sampling program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first
was a scintillation flask method for radon gas and the second was analysis of
filter paper activity for particulate daughters.

A series of grab sampies using the accumulator method were taken between May
and August of 1981. A total of 111 samples from 32 locations was collected.
Measurable radon flux levels ranged from 0.2 pCi/m2s in low background areas
to 865 pCi/m2s in areas of surface contamination.

At three locations, repetitive measurements were made over a period of 2 months.
These results are plotted in Figure 3.9. As can be seen, significant fluctua-
tions were observed at two locations. The fact that these fluctuations were
real and not measurement artifacts was later confirmed by duplicate charcoal
canister samples, as described below.

A total of 35 charcoal canister samples was gathered at 19 locations over a
3-month period. The results show levels ranging from 0.3 pCi/m?s to 613
pCi/m?s. On 24 different occasions, the charcoal canisters and accumulator
were placed in essentially the same locations, at the same time, for duplicate

sampling. The results of this side-by-side study show generally good
correlation between the two methods.

A set of 10-minute high-vo1ume particulate air samples was taken to determine
both short-lived radon daughter concentrations and long-lived gross alpha
activity. The highest levels were detected in November 1980, near and inside
the Butler-type building which has since been removed. These two samples
approximately equal NRC's 10 CFR Part 20, Appendix B, alternate concentration ¥
1imit of one-thirtieth WL for unrestricted areas.

In addition to the routine 10-minute samples, five 20-minute high-volume air
samples were taken and counted immediately on the IG gamma spectroscopy system
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to detect the presence of Rn-219 daughters. A1l samples were taken near sur-
face contamination. In addition to Rn-222 daughter gamma activities, Rn-219
daughters were detected by measuring the low-abundance gamma rays of Pb-211.
Concentrations of Rn-219 daughters ranged from 6 x 10-1! to 9 x 10-1° pCi/cec.

Vegetation Analysis

Vegetation samples included weed samples from onsite locations and farm crop
samples (winter wheat) near the northwest boundary of the landfill. This loca-
tion was chosen because runoff from the fill onto the farm field was possible.
No elevated activities were found in these samples. ' %

Water Analyses

A total of 37 water samples was taken: 4 in the fall of 1980, and the remainder
in the spring and summer of 1981. One sample was equal to the U.S. Environmen-
tal Protection Agency (EPA) gross alpha activity standard for drinking water of
15 pCi/liter and that was a sample of standing water near the Butler-type
building. Several samples, inc]uding all the leachate treatment plant samples,
exceeded the EPA drinking water screening level for gross beta which would
require isotopic analyses. Subsequent isotopic analyses indicated that the

beta activity could be attributed to K-40. None of the offsite samples ¥
exceeded either EPA standard or screening level.

In 1981, MDNR collected 41 water sampies which RMC analyzed for radioactivity
(Table 3.1). Of these samples, 5 were background, 10 were onsite surface

water, 10 were shallow groundwater standing in boreholes, and 16 were landfilil
leachate. From these data, background activity is estimated as 1.2 pCi/liter
gross alpha and 27 pCi/liter gross beta. Results in Table 3.1 show the

gross alpha in two water samples exceeded or equaled 15 pCi/1; the gross beta in
ten water samples exceeded 50 pCi/1. Most of the gross beta activity comes from

7 naturally occurring K-40 as determined from subsequent isotopic analysis.

In addition, groundwater samples in perimeter monitoring wells at the West
Lake Landfill were taken by UMC personnel and ORAU in 1983, 1984, and 1986.
The well locations are shown in Figure 2.5 and the results are presented in
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Tables 3.2 and 3.3. Results in Table 3.2 show the gross alpha in two water samples
slightly exceeded 15 pCi/1; the gross beta were all below 50 pCi/1 in all water
samples. Table 3.3 shows analyses were below 15 pCi/1 for gross alpha and 50 pCi/1
for gross beta for all the wells.

3.3 Estimation of Radioactivity Inventory

In examining the RMC report for bore hole samples (Table 3.3), it is noted that
the naturally occurring U-238 to Th-230 to Ra-226 equilibrium has been disturbed.
The RMC report (NRC, NUREG/CR-2722) indicates that the ratio of Ra-226 to U-238
is on the order of 2:1 to 10:1. This observation is consistent with the history
of the radionuclide deposits in the West Lake Landfill, i.e., that they came
from the processing of uranium ores to extract the uranium content and that the
radioactive material at West Lake came from the former Cotter Corporation
facility on Latty Avenue (presently occupied by Futura Coatings Company) in
Hazelwood, Missouri. This location contains contamination from ore processing
residues from which uranium had been previously separated, leaving the daughters
behind at relatively higher concentrations. Additionally, it is noted in the
RMC report that the ratio of Th-230 to Ra-226 is on the order of 5:1 to 50:1.
This indicates that radium has also been removed. Other data are avatlable in
the Latty Avenue site study (Cole, 1981). Table 3.4 presents the radionuclide
concentrations in Latty Avenue composite samples.

Using the RMC data and averaging the auger hole measurements over the two volumes
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi/g
was calculated for Ra-226. Also, the ratios of Th-230 to Ra-226 were esta-
blished since the level of Th-230 will determine the increase of Ra-226 with
time. Although the ratio of Th-230 to Ra-226 ranged from 5:1 to 150:1, most of
the data were in the 30:1 to 50:1 range. To ensure conservatism in estimating
the long-term effects of Ra-226, a ratio of 100:1 was used for all further
calculations.

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per

gram. If the U-238 concentration (as well as U-234 which would be similarly
separated from the ore) is a factor of 5 less than Ra-226, this implies about
18 pCi U-238 per gram. Thé total mass of radioactive material (having Ra-226

3-7

,E



concentrations of 5 pCi/g or more) in the landfill was estimated by visually
integrating the volume of radioactive material from graphs and multiplying by

an average soil density, resulting in 1.5 x 10!! grams (150,000 metric tons) of
contaminated soil. These numbers indicate that there are about 14 Ci of Ra-226
contained with its decay products in the radioactive material in the landfill.
The matefia] also contains about 3 Ci each of U-238 and U-234, and about 1400 Ci
of Th-230. These estimates indicate the order of magnitude of the quantities

to be dealt with, although the estimate for Th-230 is regarded as conservatively
large.
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Figure 3.3 Location of surface sofl samples, Area 2
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Figure 3.4 Llocation of auger holes, Area 1
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Figure 3.5 Location of auger holes, Area 2
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Table 3.1 RMC radionuclide analyses of water samples
from the West Lake site taken by MDNR

in 1981
Type of
Sample # sample* Gross alpha (pCi/1) Gross beta (pCi/1)
7001 ) 3.11 22.5
7002 S 8.00 23.4
7003 S 1.56 9.88
. 7019 ) 1.91 30.0
7025 S 1.56 36.5
7028 S 45.2 87.8
7028 S <0.64 <1.34
7030 S 0.52 35.1
7031 S 1.43 26.3
7004 B 1.04 19.7
7021 B 1.56 29.1
7027 B 1.04 32.5
7032 B <0.05 26.3
7033 8 1.04 29.0
7009 G 4.50 22.3
7010 G 2.60 15.2
7011 G 3.12 10.6
7012 G 7.10 16.6
7017 G 0.52 33.6
7018 G 6.76 36.1
7020 G 8.84 30.1
7026 G <2.0 38.9
2 G 15.0 41.0
3 G 2.9 7.6

See footnote at end of table.

3-18



|

Table 3.1 (Continued)

Type of
Sample # sample* - Gross alpha (pCi/1) Gross beta (pCi/1)
7013 L <3.0 1.30
7014 L <3.0 130
7015 L <3.0 103
7016 L <3.0 98.9
7022 L 3.45 107
7023 L <3.0 122
7024 L <3.0 86.7
7034 L <3.0 10.3
7035 L <3.0 84.5
7036 L <3.0 69.6
1 L 7.3 80
4 L <3.0 26
Type of
Sample # sample* Ra-226 (pCi/1) K-40 (pCi/1)
7014 L <1.6 138
7015 L 3.9 136
7016 L <1.6 98.9
7022 L 2.4 104
7028 S 1.6 124
*S = surface sample
B = offsite, background
G = groundwater from boreholes
L = leachate
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Table 3.2 Radiological quality of water in perimeter monitoring wells of
West Lake Landfill (concentrations reported in pCi/1)

Well # Ra-226 Gross alpha* Gross beta* Gross alpha**  Gross beta**
18 - - - 12.5 12.5
59 <3 3.2 9.9 - -

60 - - - 20.5 20.8
61 - - - 2.7 13.
62 <3 2.8 7.4 3.5 8.5
63 - - - 2.2 7.0
65 <3 12.4 33.1 5.7 6.3
66 <3 4.3 6.9 - -

67 <3 5 5.3

68 ' <3 18.2 18.8 - -
50%x*x <3 5 7.7 1.3 8.1

*Samples taken November 15, 1983.

x*Samples taken March 21, 1984, by UMC personnel, analyzed by Environmental
Health Lab of St. Louis County Health Department, Clayton, Missouri.

X*x*Well #50 used as background.
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Table 3.3 Radionuclide concentrations in well water samples: May 7-8, 1986

Concentrations (pCi/1)

Radionuclide well s0@ Well 51 Well 52 Well 53 Well 54 Well 55  Well 56
Gross alpha 2.2 2.2 1.9 11 4.4 4.8 5.7
Gross beta - 7.5 4.4 7.5 16 14 14 12
Ra-226 b -- - 0.4 . - 0.2
Ra-228 -- -- -- 1.7 -- -- 0.3
U-total -- | -- -- 22 -- -- 8.9
Th-228 . -- -- -- 0.5 -- -- 0.3

w Th-230 -- -- -- 0.9 S -- 0.9

= Th-232 - - -- 0.3 - - 0.8

Depth to water (m) 5.0 3.8 3.2 3.3 15.5 11.5 11.5



Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuclide Well 58 Well 59 Well 60 Well 61 Well 62 Well 65 Well 66
Gross alpha 5.8 11 14 3.3 5.6 3.5 1.8
Gross beta - 15 46 19 14 10 7.4 9.9
Ra-226 0.3 0.3 2.5 -- 0.8 -- --
Ra-228 2.9 0.5 1.6 -- 0.6 -- --
U-total 13 25 19 -- 2.3 - -
Th-228 0.6 0.5 0.5 -- 0.8 -- -
" Th-230 1.5 0.2 4.4 -- W -- --
N Th-232 0.7 0.1 0.1 -- 0.6 -- --
Depth to water (m) 14.0 Not 3.5 4.5 . 4.2 1.9 1.9

determined




Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuclide Well 67 Well 68 Well 72 Well 73 Well 75 Well 76 Well 80
Gross alpha 8.4 0.9 1.4 6.5 11 3.6 0.4
Gross beta - 7.1 1.9 4.6 7.7 22 6.9 3.2
Ra-226 0.7 0.3 -- - --
Ra-228 0.3 0.9 -- -- --
U-total 7.4 3.1 16 -- 2.2
Th-228 0.9 1.7 0.6 -- 0.3
w Th-230 9.9 6.7 iz -- 0.0
o Th-232 0.2 0.2 0.2 - 0.1
Depth to water (m) 1.5 4.4 10.0 8.4 7.6 13.8 5.3
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Table 3.3 (Continued)

Concentrations (pCi/1)

Radionuclide Well 81 Well 82 Well 83 Well 84 Well 87 Well 88 Well 89

Gross alpha 7.9 17 9.0 13 1.5 11 3.7
Gross beta .16 a7 18 27 7.2 18 9.1
Ra-226 0.8 0.3 3.4 1.7 -- 2.3 --
Ra-228 0.4 0.4 4.6 5.8 -- 0.2 --
U-total 4.9 13 1.6 9.0 -- 3.0 --
Th-228 0.9 0.4 0.2 0.6 -- 1.1 --
. Th-230 0.9 1.8 0.4 1.3 - -- 1.5 --
® Th-232 0.3 0.3 1.0 1.1 -- 4.0 -

Depth to water (m) 4.8 5.1 3.9 7.0 9.4 8.6 7.5



Table 3.3 (Continued)

. Concentrations (pCi/1)

Radionuclide "~ Well 90 Well 92 Well 93 Well 94
Gross alpha 2.2 7.3 7.4 1.6
Gross beta - 6.8 11 22 9.9
Ra-226 - -- 1.0 1.6
Ra-228 -- 0.8 1.4
U-total ' -- 17 6.0
Th-228 -- 0.5 0.8
w Th-230 -- 0.1 0.7
> Th-232 -- 0.4 1.6
Depth to water (m) 4.1 13.1 4.7 2.1

JRefer to Figure 2.5 for well location.

bDash indicates analysis not performed.



Table 3.4 Radionuclide concentrations in Latty Avenue composite samples

Concentrations (pCi/gm)

Sample U-235 U-238 Th-232* Th-230 Th-228 Ra-226 Ra-228 Pa-231 Ac-227

Composite 1 3.6 & 0.3* 82+ 8 2.3+0.6 8770 +£100 2.1:+05 64%+1 23406 114+2 20512

Composite 2 4.4 £+ 0.3 62 £ 15 1.5+ 0.5 8950+ 370 2.0+0.5 50+1 1.5+0.5 117+ 8 Not
: Performed
Average 4.0+ 0.2 72 t9 1.91+0.4 8860 £ 190 2.11+0.3 571 1.91+0.4 116 1+ 4 205 t 2

*Based on Ra-228 and assumption of secular equilibrium of thorium decay series.
**grrors are 20 based only on counting statistics.

Source: Table 2 (Cole, 1981).
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4 APPLICABILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technical Position (BTP) which identifies

five acceptable options for disposal or onsite storage of wastes containing

Tow levels of uranium and thorium (46 FR 52061, October 23, 1981). Options 1-4
provide methods under 10 CFR 20.302, for onsite disposal of slightly contam-
inated materials, e.g., soil, if the concentrations of radioactivity are small
enough and other circumstances are satisfactory. ~The fifth option consists of
onsité storage pending availability of an appropriate disposal method. Table
4.1 shows the radionuclide concentrations specified for the disposal options.

The material present in the West Lake Landfill is a form of natural uranium
with daughters, although the daughters are not now in equilibrium. As
mentioned above, the average concentration of Ra-226 in the West Lake Landfill
wastes is about 90 pCi per gram, which (considered by itself) falls into
Option 4 of the BTP since Option 4 criteria are controlled by the Ra-226
content in the wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be
accompanied by 100 pCi of Ra-226 per gram). However, because of the iarge
ratio of Th-230 radioactivity to that of Ra-226, the radioactive decay of the
Th-230 will increase the concentration of its decay product Ra-226 until

these two radionuclides are again in equilibrium. Assuming the ratio of

activities of 100:1 used above, the Ra-226 activity will increase by a factor
of five over the next 100 years, by a factor of nine 200 years from now, and

by a factor of thirty-five 1000 years from now. All radionuclides in the
decay chain after Ra-226 (and thus the Rn-222 gas flux) will also be increased
by similar multiples. Therefore, the long-term Ra-226 concentration will
exceed the Option 4 criteria.

4-1
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Table 4.1 Summary of maximum soil concentrations permitted
under disposal options

Source: 46 Federal Register 52061

Disposal options

Kind of material 18 2b 3¢ 4d

Natural thorium (Th-232 + Th-228) 10 50 - 500
with daughters present and in
equilibrium.” (pCi/g)

Natural uranium (U-238 + U-234) .- 10 - 40 200
with daughters present and in
equilibrium. (pCi/g)

aBa_sed on EPA uranium mill tailings cleanup standards.

bConcentrations based on limiting individual intruder doses to
170 mrem per year.

CConcentration based on limiting equivalent exposure to 0.02 WL or less.

dConcentrat‘ions based on limiting individual intruder doses to 500 mrem

per year and, in cases of natural uranium, limiting exposure to Rn-222
and its decay product airborne alpha emitters to 0.02 WL or less.,



5 REMEDIAL ACTION ALTERNATIVE CONSIDERATIONS

The radioactive material as it presently exists does not pose an immediate
health hazard for individuals living or working in the area of the 1andfill:*(
However, there is a long-term potential for the radioactive material to pose a
health problem. Therefore, this section discusses six (A-F) possible courses
of action, of which all but A and D are considered temporary. Option A, in
which no remedial action {s proposed, is unacceptable because the

concentrations of radionuclides in the landfill will become too high; Option A
js_described for comparison purposes only, Costs are based on the Dodge Guide
to Public Works and Heavy Construction, 1984. g

5.1 Option A: No Remedial Action

Under Option A, no remedial work would be done on the West Lake site. The land-
£i11 and the radioactive soil would be left in their present condition. The
contaminated areas would be available for demolition fill emplacement and final
closure. It is not certain how much additional fill would be emplaced. Filling
would be followed by normal landfill closure operations.

Normal closure procedures consist of applying at least 0.61 m (2 ft) of com-
pacted final cover. A 0.3-m (1 ft) layer of topsoil would be placed over the
cover and upgraded to support vegetation. Establishment of a'vegetative cover
would require seeding, liming, and fertilization. Surface seeps of leachate
would be eliminated. Maintenance of the monitoring wells would be required to
allow continued sampling by MDNR, should MDNR require such action. The public
would be discouraged from entering the site. After closure, a detailed descrip-
tion of the site would be filed with the County Recorder of Deeds. This de-
scription would include: a legal description of the site, types and location
of wastes present, depth of fill, and description of any environmental control
or monitoring systems requiring future maintenance (MDNR, January 1983). MDNR
regulations also specifically prohibit excavation or disruption of the closed
landfill without written approval of MONR; no time frame is stated with this
regulation (MDNR, 1975).
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There would be no further cost under this option since no remedial actions would
be taken; i.e., costs are normal landfill costs.

5.2 Option B: Stabilization on Site With Restricted Land Use

Two areas in the landfill contain radioactive material. Therefore, the work
required for this option is described separately for each area. Never-
theless, restrictions would be imposed on the use of land within each area.
This would discourage future activities on these areas which might expose
individuals to radioactivity. No additional landfill would be permitted to be
deposited on either area. :

Area 1

It is believed that a total of 2 to 3 m (7 to 10 ft) of soil has been added
to most of Area 1 since the 1981 land survey by RMC. This cover has altered
the radiation environment of the site. Measurements by Qak Ridge Associated
Universities (ORAU) personnel in March 1984 (Berger) showed that only a very
small area exceeded the exposure rate of 20 pR/hr at 1 m. 8y extending the

I' cover 20 m (66 ft) outward in all directions from the area showing an.unaccept-

able surface exposure rate, the shallow wastes likely to give high rates of
radon emanation will also be covered. The amount of radioactive debris in
Area 1 is relatively minor compared with that present in Area 2. Therefore, a
_soil cover of 1.5 m (5 ft) is considered adequate to reduce surface exposure
rates and radon emanation. After the soil cover is in place, a layer of
topsojl. 0.3 m (1 ft) thick would be emplaced, seeded, and mulched.

Area 2

Vegetation over Area 2 as well as on the slope of the berm would be cleared and
placed in the demolition portion of the landfill or disposed of as is convenient.
Brush should not be left in place and covered since this may reduce the integrity
of the soil cap. Grass should be mowed, and may be left in place.

The berm on the northwest portion of the landfill which contains an estimated
7,500 m3 (9,800 yd3) of contaminated soil would be excavated and redeposited in
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layers in a secure portion of the landfill. The actual amount can be determined
by survey during implementation of the work.

A1l equipment and materials now stored over Area 2 would be removed to other
portions of the site or disposed of as is convenient to the owners. Gravel
piles found on Area 2 should be removed to other portions of the site after
having been surveyed to ensure that contaminants have not been mixed with the
gravel. However, the lower 10 to 15 cm (4 to 6 in.) of rock should be left in
place and covered with the soil cap, since this gravel may have become mixed
with contaminated soil.

Such stabilization would place the contaminated soil well below the surface and
would prevent radioactive materials from eroding as can now occur along sections
of the berm. Stabilization would require emplacement of a soil cover of 48,000 m3
(63,000 yd3) to give a final slope of 3:1 with 1.5 m (5 ft) of soil at the top
of the berm. At least 1.5 m (5 ft) of soil cover would be used, as this much
soil will be required to reduce radon gas exhalation. The final slope of 3:1
on the berm would be shallow enough to prevent failure and, after the cover is
emplaced, it should be further covered with at least 0.3 m (1 ft) of topsoil
and seeded with native grasses to prevent erosion. The slope would be directed
radially outward from the center of the cap. An interceptor ditch would be
provided around the cap to channel runoff and prevent gullies from being cut
into the stabilized cover. The cover soil presently used in the landfilling
operations may be used to stabilize the berm. This soil is-a clay silt (loess)
excavated near the West Lake Landfill site. |

The portion of Area 2 to be covered by the soil cap includes that portion of
the landfill identified in the RMC survey as having surface exposure rates
greater than 20 yR/hr at 1 m (3.3 ft) above ground level, along with those
areas in which auger holes revealed radium-bearing soil within 1 m of the sur-
face. The shallow contaminants may be sufficiently shielded to produce low
surface exposure rates; however, these shallow deposits will still produce
radon emanations greater than the desired level of 20 pCi/m?s. Therefore, the

. s01l cover must be extended over these areas of shallow contamination.



The cover soil used should be capable of compaction to a permeability of less
than 10-7 cm/s in order to keep radon release and soil leaching as low as pos-
sible. This value is based on common practices used for sealing of hazardous
waste landfills. Because accurately measuring permeability of this magnitude
is difficult, the value of 10-7 cm/s should be used only as a target cri-
terion which should, if possible, be bettered. If laboratory testing of the
cover soil presently used at the West Lake Landfill indicates that this perme-
ability can be achieved, this soil would be acceptable for use as the soil cap.

Otherwise, clay soil would have to be imported from off the site to be used in
constructing the soil cap.

The overall estimated cost for the required work under Option B is approximate]y
$360,000 (Table 5.1) and would require about 2 months to complete. Costs of this

option may be higher if the total quantity of contaminated material to be moved
is higher than the estimated quantity.

5.3 Option C: Extending the Landfill Off Site

Soil eroding on the northwest berm of Area 2 is carrying contaminated soil off
the landfill property onto an adjacent cultivated field. A contributing factor
to the erosion is the steepness of the berm. It would, therefore, be desirable
to lessen the slope's steepness by extending the berm onto the adjacent field.
This option would require the acquisition of approximately 2 ha (5 acres) of
land not owned by the landfill company.

In this option, Area 1 would be treated the same as in Option B. The contamin-
ated portion of the northwestern berm of Area 2 would not be disturbed. Instead
the existing berm would be extended 13 to 16 m (42 to 52 ft) onto the adjacent
field. This would require an additional solid volume of approximately 20,200 m3
(26,400 yd3) to give a final slope of 3:1 with 1.5 m (5 ft) of soil on top of
the berm. As in Option B, this cover should receive an additional 0.3 m (1 ft)
of topsoil and be seeded with native grasses to prevent erosion.

This option will require the relocation of three transmission poles. All other
necessary work for Option Q'is as described for Option B.



The overall estimated cost for required work under Option C is approximately
$470,000 (Table 5.2) and would require about 2 months to complete. The extent
of work required under this option is well defined.

5.4 Option D: Removing Radioactive Soil and Relocating It dy;(');’) *

This option would involve excavating and removing all contaminated soil and
debris from the West Lake Landfill and relocating it to an authorized disposal
facility.

Vegetation over Areas 1 and 2 would be cleared and placed in the demolition
portion of the West Lake Landfill.

A1l equipment stored on the two contaminated areas would be removed to another
portion of the site. Gravel piles in Area 2 should be removed. The lower 10 to
15 cm (4 to 6 in.) of rock should be left in place to be disposed of with other

contaminated materials, since this gravel may have become mixed with contaminated
soil at the surface.

The areas known to contain radioactive contamination at levels above the action
criteria (20 pyR/hr at 1 m) would be excavated initially. Next, the excavated
area would be surveyéd to determine the extent of contamination remaining. Ex-
cavation would continue unti) unacceptable levels of contamination have been
removed. Immediately after excavation, the soil would be placed in 208-1iter
(55 gal) approved drums (or other approved containers) for transport. Contain-

ment in the drums will prevent the spread of dust and loose soil during
transport.

Some of the nonradiclogical hazardous material known to be present in the
landfill could present a serious danger to workers should they excavate into

this material. Proper precautions should, therefore, be taken as the work is
being performed.

Estimated costs under Option D would be $2,500,000 (Table 5.3). Transporting

the contaminated soil to another site and emplacing the material there would
significantly add to the cost. This option could be completed in about
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3 months, providing that a suitable disposal facility were available to receive
the contaminated waste. '

5.5 Option E: Excavation and Temporary Onsite Storage in a Trench

Under this option, as much radioactive soil would be excavated as in Option D
and would be placed in a specially prepared trench on the West Lake site but
would not be placed in drums. This trench would become a temporary repository
for the radioactive soil. The trench would be surrounded by an impervious clay
liner to minimize leachate production and transport into the groundwater system.

The cap should give acceptable rates of surface exposure and acceptable rates
of radon gas release.

As under Option D, surface vegetation, machinery, and piles of crushed rock
would be removed from the surface of areas to be excavated. Design of the
trench is based upon the "secure landfill concept" (Shuster and Wagner, 1980)
with three primary functions: eliminate direct gamma-ray exposure at the ground
surfacé, reduce radon emanation, and prevent leaching of radionuclides to the
groundwater system.

The excavated area would be cut to a maximum elevation of 140 m (460 ft) ms}
over the area to be covered by the trench. The base of the trench would cover
an area 120 x 120 m (394 x 394 ft) and would have a negligible slope. Low spots
would be filled with borrow soil* compacted to at least 90% of its standard
Proctor density (SPD). Once the base for the trench has been leveled to a
final elevation of about 140 m (460 ft) msl, a blanket of borrow soil at least
1.5 m (5 ft) thick compacted to at least 90% SPD would be emplaced. Specifica-
tion of compaction of this underlayer is based on the requirement of avoiding
subsidence which could cause the ciay liner to crack and fail. A clay liner
would be placed above the underlayer. The liner would be 0.5 m (1.6 ft) thick
and would have a permeability less than 10-8 cm/s (4 x 10-® in./s). An
impermeable plastic liner could also be used.

*Borrow soil refers to a clayey-silt loess (Soil Conservation Service type CL)
excavated southeast of the site for use as daily cover in the landfilling
operation.
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Sides of the trench would be built at a 3:1 slope up to the level of the surround-
ing undisturbed landfill surface, about 143 m (470 ft) msl. The walls would
consist of an underlayer and liner as described for the base. A layer of
crusher-run limestone 0.5 m (1.6 ft) thick would be placed on top of the liner

to allow leachate buildup in the trench to be monitored and to facilitate pump-
ing should teachate buildup become a problem.

After the base and walls of the trench have been built, the previously exca-
vated debris would be placed in the trench. Then the remaining radioactive
debris would be excavated and placed in the trench. As excavation proceeds, it
will become apparent how much volume the trench must have to contain all the
contaminated soil. At this point, the walls of the trench would be raised to
an appropriate level. Excavation and filling can then proceed until the work
is complete. The final thickness of debris is expected to be from 4 to 6 m

(13 to 20 ft).

A cover, as described below, would be placed over the debris. A 1l m (3 ft)

layer of borrow soil compacted to 90X SPD will be placed over the debris. A

clay liner 0.5 m (1.6 ft) thick of permeability less than 10-8 cm/s (4 x

10-9 in./s) would be placed over the borrow soil blanket. A 0.5-m (1.6-ft) layer
of crusher-run limestone would be placed over the clay layer to prevent
infiltration water from building up over the liner. A cover soil layer of
average thickness about 2 m (7 ft) would be placed over the rock layer.

The cover soil would be compacted and built with a surface slope of from 2¥ to
4% to minimize erosion. Three-tenths of a meter (1 ft) of top soil would be
placed over the cover layer and would be seeded and muiched to establish a vege-
tative cover.

Once the trench has been prepared to accept the soil, workers may begin to
excavate contaminated soil. As under Option C, an initial excavation would
remove the area of known contamination, and a cleanup phase would remove all
soil containing radionuclide concentrations above an action level of 15 pCi/g
Ra-226. As soon as the soil has been excavated, it would be hauled to the
trench and emplaced. The contaminated soil should be sufficiently compacted to



prevent settling, to maintain the integrity of the soil cap. As fill is being
emplaced, the pipe for a monitoring well would be extended upward from the base
of the gravel underdrain. This well should be designed in a manner that would |
allow future installation of a pump for drawing off leachate should this become
necessary.

Costs for Option E would be approximately $2,150,000 (Table 5.4). The estimated
costs vary somewhat, since the exact limits of excavation cannot be defined until
work begins. This work would require approximately # months to complete.

5.6 Option F: Construction of a Slurry Wall to Prevent Offsite Leachate
Migration

Under Option F, radioactive soil would be left in place at the West Lake site.
The wastes would be stabilized by means of a soil cover (as under Option B) and
a downgradient slurry wall would be built around the contaminated soil. The
slurry wall would be intended to keep leachate from migrating off site. This
remedial action would be somewhat more effective than Option B in reducing the
potential for groundwater contamination. However, costs incurred would be
substantially higher than those for Option B or C. Benefits would be~nearly
identical to those derived by the soil cover and berm stabilization alone; the
sole advantage of Option F over Option B or C would be greater protection to
groundwater in the Missouri River alluvium. *E

Vegetation, machinery, and piles of crushed rock would have to be removed as
described for Option B. A slurry wall would be constructed by excavating a
trench [approximately 1 m (3.3 ft) wide] to the depth of bedrock. This trench
would be bored out in the presence of a mud weighted with bentonite (clay) to
keep the walls from collapsing and to keep groundwater from intruding into the
trench. The trench would be excavated in sections 6 to 8 m (20 to 26 ft) long.
Once a section of trench has been excavated, concrete would be poured by tremie
into the trench to displace the slurry. The final slurry walls would each
consist of a concrete slab about 1 m (3.3 ft) thick extending to bedrock and
partially.encircling the bodies of radioactive soil in both Areas 1 and 2. A
total of approximately 1300 linear meters (4,300 ft) of wall would be con-
structed to depths varying from 5 to 15 m (16 to 50 ft).
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After each of the slurry walls had been emplaced, fill would be added along the
face of the berm to stabilize the slope. Finally, a soil cover would be placed
over the contaminated areas. The berm would be stabilized and the soil cover
would be placed as outlined for Option B.

Costs of work required for Option F would be approximately $5,600,000 H
(Table 5.5). The exact amount of slurry wall cannot be determined until work

is begun; therefore, this cost will be highly variable. Since the walls should
extend to bedrock, the depth of soil and landfill debris will govern the depth

of the required wall. Slight errors in estimating the depth of alluvium could
result in large errors in the cost estimate. It is estimated that it would

take 6 to 8 months to complete this option.
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Table 5.1 1Itemized cost of remedial action, Option B

Item Quantity Unit price Cost Reference

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *
Remove Shuman Building -- -- $ 6,200 e
Excavate contaminated 7500 m3 $10/m3 $ 75,000 t

s0il and redeposit
it at a secure site

Emplace soil cover 48,000 m3 $4.64/m3 $222,720 %
Bury clean rubble 225 m3 | $12.50/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2165/ha $ 7,145 x
.Subtotal $319,242
Contingency @ 10% ' 31,924
Engineering and legal 15,962
fees @ 5%
Estimated total cost $360,0007T

 *Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

tBased on best estimated cost.
t1Adjusted for deletion of building removal.
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Table 5.2 Itemized cost of remedial action, Option C

Item Quantity Unit price Cost Reference

Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *

Remove Shuman Building -~ -- $ 6,200 X%
Relocate power 3 $2060 $ 6,180 i
transmission poles
Stablize berm (fill) 20,200 m® $6.70/m3 $135,340 1
Emplace soil cover 48,000 m® $4.64/m3 $222,720 1
Bury clean rubble 225 m3  $12.50/m3 $ 2,812 ¢
Seed and mulch cover 3.3 ha $2165/ha $ 7,145 x
Subtotal $385,762
Contingency @ 10% 38,576
Engineering and legal 19,290
fees @ 5%
Land acquisition 2 ha $15,500/ha 31,000
Estimated total cost $470,000

" *Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been remdved.)

tBased on best estimated cost.
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Table 5.3 Itemized cost of remedial action, Option D

Item Quantity Unit price Cost Reference
Clearing and grubbing 2.9 ha $1850/ha $ 5,365 *
‘Remove Shuman Building -- -- $ 6,200 *x
Bury clean rubble _ 230 m $12.5/m? $ 2,875 1t
Excavate contaminated soil 70,000 m® $5.25/m3 $ 367,500 +t,1t
Site decontamination 57,600 md $1.4/m? $ 38,640 *xx
Packing waste for transportation 70,000 m3® $25/m3 $1,750,000 ¢

Subtotal $2,170,580
Contingency @ 10% ) 217,058
Engineering and legal 108,529
fees @ 5%

Estimated total cost $2,500,000%**

*Dodge Guide to Public Works and Heavy Construction, 1984.

**ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.
(This Butler-type building has already been removed.)

*Xx%No costs have been included here for moving the waste, for emplacing it and
for disposal facility users fees.

tBased upon best estimate.
t+tEstimated quantity of soil having Ra-226 concentrations of 15 pCi/g or more.
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Table 5.4 Itemized cost of remedial action, Option E

Item Quantity Unit price Cost Reference
Prepare secure trench 80,000 m3 $9/m3 $ 720,000 X
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 x
Remove Shuman building $ 6,200 ale
Bury clean rubble 230 m3 $12.5/m $ 2,875 x
Excavate contaminated 70,000 m®  $5.25/md $ 367,500 x
soil g .
Site decontamination 27,600 m®  $1.40/m3 $ 38,640 t
Emg}ace contaminated 70,000 m®  $10.3/m3 $ 722,200 *
soil -
Monitoring well --- --- $ 6,000 *
Seed and mulch cover 0.08 ha $2,165/ﬁa $ 200 T
Subtotal $1,868,980
Contingency @ 10% 186,900

Engineering and legal
fees @ 5%

Estimated total cost

93,450

$2,150,000

* Dodge Guide to Public Works and Heavy Construction, 1984,

*xford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.

(This Butler-type building has already been removed.)
t Based on best estimate.
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Table 5.5 Itemized cost of remedial action, Option F

Item Quantity Unit price Cost Reference
Clearing and grubbing 2.9 ha $1,850/ha $ 5,365 *
Remove Shuman building $ 6,200 X%
Relocate power 7 poles $2,060/@ $ 14,420 1
transmission poles
Construct slurry wall 11,000 m? $402/m? $4,422,000 *
Stabilize berm 20,200 m3 $6.70/m3 $ 135,340 t
Emplace soil cap 48,000 m®  $4.64/m3 $ 222,720 +
Bury clean rubble 225 md $12.5/m3 $ 2,812 t
Seed and mulch cover 3.3 ha $2,165/ha $ 7,145 *
Subtotal $4,816,002
Contingency @ 10% 481,600
Engineering and legal 240,800
fees @ 5%
Land acquisition 2 ha $15,500/ha 31,000
Estimated total cost $5,600,000

*Dodge Guide to Public Works and Heavy Construction, 1984.

**Ford, Bacon and Davis Utah, Inc., "Engineering Evaluation of the Latty
Avenue Site, Hazelwood, Missouri," NRC Contract No. NRC-02-77-197, 1978.

(This Butler-type building has already been removed.)

tBased on best estimate.
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ABSTRACT

An aerial radiological survey to measure terrestrial gamma radiation was carried out over the Mallinckrodt
Nuclear Maryland Heights Facility during October 1977.

At the same time the following properties were also surveyed: a parcel near 9200 West Latty Avenue, which
included a portion of St. Louis International Airport; and land used by West Lake Landtill, Inc., whichis 8km
northwest of the airport.

Gamma ray data were collected by flying parallel lines 60 m apart. The total area surveyed over the three
sites was 7.4 kmz, .

Processed data indicated that detected radioisotopes and their associated gamma ray exposure rates were
consistent with those expected from normal background emitters, except at certain locations described in
this report. .

Average exposure rates 1 m above the ground, as calculated from aerial data, are presented in the form of
an isopleth map. No ground sample data were taken at the time of the aerial survey.
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1.0 INTRODUCTION

The United States Department of Energy (DOE)
maintains an aerial surveillance operation called
the Aerial Measuring System (AMS).” AMS is
operated for DOE by EG&G. This continuing
nationwide program, started in 1958, involves
surveys to monitor radiation levels in and around
facilities producing, utilizing, or storing
radioactive materials. The purpose of the survey
- is to document, at a given point in time, the
location of all areas containing gamma emitting
radioactivity (visible at the surface}, and to aid
local personnel in evaluating the magnitude and
spatial extent of any radioactive contaminants
released into the environment. At the request of
DOE, orother federal and/or state agencies (such
as the United States Nuclear Regulatory
Commission), AMS is deployed for various aerial
survey operations.

AMS was utilized during the period 22-28
October 1977 to radiometrically survey an area
1.6 km2 centered on the Mallinckrodt Nuclear
Maryland Heights Facility. Also surveyed was an
area 3.2 km? surrounding 9200 West Latty
Avenue, which included a portion of the St. Louis
international Airport A third site surveyed was a
2.6 km? area centered on property operated by
West Lake Landfill, Inc., 8 km northwest of the
airport.

The St. Louis International Airport was the survey
base of operation.

2.0 SURVEY AREA HISTORY
AND LOCATION

The Maliinckrodt Nuclear Maryland Heights
Facility is located at 2703 Wagoner Place, St.
Louis, Missquri. This plant receives
radioisotopes from various vendors and converts
them to radio pharmaceutical materials. Radio-
isotopes which they handle include 13'l, %9"Tc,
%Mo, 758e, and 59Fe. Mallinckrodt Nuclear is a
Division of Mallinckrodt, Inc. (formerly,
Mallinckrodt Chemical Works). Mallinckrodt, Inc.
acquired the Maryland Heights facility from
-‘Nuclear Consultants, Inc. in 1965.

It is reported in an ORNL reportz and a NRC
report that during the period 1942 through the
late 1950's Mallinckrodt Chemical Works of St.
Louis processed uranium ore. Some of the ore

*Formerly Aerial Measuring System (ARMS).

residues and processed wastes were stored on
the airport property.

in early 1966 these ore residues and uranium-
bearing processed wastes were moved from the
airport property by the Continental Mining and
Milling Company of Chicago, lllinois to the Latty
Avenue site.

1n January, 1967 the Commercial Discount

Corporation of Chicago, Hlinois purchased the
residues; much of the material was then dried and
shipped to the Cotter Corporation facilities in
Canon City, Colorado. The source material
remaining at the Latty Avenue site was sold to the

- Cotter Corporation in December, 1969. Records

indicate that residues remaining on the site at that
time included 74,000 tons of Beligian Congo
pitchblende raffinate containing about 113 tons
of uranium; 32,500 tons of Colorado raffinate
containing about 48 tons of uranium; and 8,700
tons of leached barium sulfate containing about 7
tons of uranium. During the period August
through November, 1970 Cotter Corporation
dried some of the remaining residues and
shipped them to their mill in Canon City,
Colorado. By December, 1870 an estimated
10,000 tons of Colorado raffinate and 8,700 tons
of leached barium sulfate remained at the Latty
Avenue site.

In April, 1974 a NRC inspector was informed that
the remaining Colorado raffinate had been

shipped in mid-1973 to Cancon City without
drying ana that the leached barium sulfate had

been transported to a iandfili area in St. Louis
County. Areported 1210 18inches of topsoil had

been strinped from the Latty Avenue site: this
supposedly had been removed with the leached

barium sulfate.. However, analyses of soil
samples taken during a NRC investigation of the
Latty Avenue site in 1976 indicated the presence
of uranium- and thorium-bearing residues.

The West Lake Landfill property is located off St.

Charles Rock Road near Taussig Road,

approximately 8 km northwest of the airport.

3.0 SURVEY METHOD AND
AIRBORNE EQUIPMENT

An enlarged aerial photo of each site was used to
lay out the survey flight lines (Figures 1, 2, and
3). The navigator visually directed the aircraft

-

.
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along the programmed fHight lines on the
photograph. The survey pattern consisted of
parallel lines at 60 mintervals. Flight altitude was
60 m. '

A Hughes H-500 helicopter was utilized for the
survey (Figure 4). The H-500 carried a crew of
two: pilot and navigator. The helicopter
employed a lightweight version of the Radiation
and Environmental Data Acquisition and
Recorder system (REDAR). Two pods were
mounted on the sides of the helicopter: each pod
contained ten 12.7 cm diameter by 5.1 cm height
Nal(T1) detectors. Gamma ray signals from the
20 detectors were summed and routcd through
an analog-To-digital converter and a puisc-height
analyzer. Gamma spectra were accumulated in
3-second intervals and recorded on 1/2 inch
magnetic tape.

The helicopter position was established with two
systems: a Trisponder/202A Microwave ilanging
System (MRS), and an AL-101 radio
altimeter. The trisponder master station

r-

-t -

Figure 4. '‘HUGHES H-500 HELICOPTER CONTAINING THE REDAR SYSTEM

mounted in the helicopter interrogated two
remote transceivers mounted on towers outsid:
the survey area. By measuring the round trip
propagation time between the master and remote
stations, the master computed the distance to
each. These distances were recorded on
magnetic tape each second; in subsegquent
computer processing these were converted to
position coordinates.

The radio altimeter similarly measured the time
lag for the return of a pulsed signal and converted
this to aircraft altitude. For aititudes up to 150 m,
the accuracy was + 0.6 m or % 2%, whichever is
greater. These data were also recorded on
magnetic tape so that any variations in gamma
signal strength caused by altitude fluctuation
could be accurately compensated.

The detectors and electronic systems which
accumulale and record the data are described
only briefly here. They are described in
considerable detail in a previous report.}
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4.0 DATA PROCESSING

Data processing was done with the Radiation and

Environmental Data Analyzer and Computer

system (REDAC). This is a computer analysis
laboratory mounted in a mobile van (Figure 5).

REDAC consists primarily of two Cipher Data
tape drives, a Data General NOVA 840 computer,
two Calcomp plotters, and a Tektronics CRT
display screen. The computer has a 32 k-word
core memory and an additional 1.2 x 106-word
disc memory. An extensive collection of
software routines is available for data processing.

The gross count data were corrected for system
dead time and altitude deviation. Corrections to
the gross count rates were also made for
contributions from radon, aircraft background,

11

and cosmic rays. Flights over the Missouri River
were used for this purpose.

The corrected gross count rates were converted

~_to exposure rates at 1 m altitude, with the factor

- ™M024 counts per second (cps) per 4uR/h obtained

from calibration data over a Nevada test range.
5.0 DISCUSSION AND RESULTS

Analysis of the radiological data taken over the
area surrounding each of the sites discussed in
this reéport indicates that the terrestrial
radioisotopes and associated gamma ray
exposure rates were consistent with the natural

background normally found within areas having a
similar geological basis. These background
exposure rates were in the 8-11 uyR/h range,
including 3.7 uR/h due to cosmic rays.

28
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5.1 Mallinckrodt Nuclear.

figure 6 presents gross count rate isopleths
superimposed on an aerial photograph of the
mMallinckrodt Nuclear Maryland Heights
Facility. The isopleths shown in this figure are
consistent with the existence of pointsourcesina
storage room which has heavily shieided walls at
the ground level but a lightly shielded roof. Due
to this difference in shielding the aerially

- determined isopleths are not representative of

what would be measured on the ground. For this

13

reason, and because conversion factors apply
only to uniform horizontal distributions at the
ground level, the letter labels in Figure € have not
been converted to exposure rates at the 1 mlevel.

Figure 7 is a background-subtracted energy
spectrum of the radiation from the area of
increased activity. Photopeaks observed are 364
keV and 637 keV from 31, 740 keV and 780 keV
from 98Mo, and 1.095 MeV and 1.292 MeV from
59Fe. All three of these isotopes are received by
the Facility for processing.
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Figure 7. BACKGROUND-SUBTRACTED ENERGY SPECTRUM: MALLINCKRODT NUCLEAR SITE
This spoctrum characterizes the enhanced activity observed in Figure 6.
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5.2 Latty Avenue and Airport

twgure 8 presents the exposure rate isopleths
supenmposed on an aerial photograph of the
site. Figure 9is abackground-subtracted energy
spectrum of the radiation characteristics of both
areas of increased activity. Radiation from 214Bi
accounts for all the major photopeaks observed.

This isopleth map (Figure 8) is based on gross
counts (integral counts in the energy region

between .05 MeV and 3 MeV). The factor used to
convert these counts to the exposure rate atthe 1
m level was determined from measurements at a
calibration site containing a typical mix of
naturally occurring radionuclides. Since the
spectrum shown in Figure 9 is difterent from a
typical natural spectrum, the ccnversion factor
may be in error. The isopleths, which represent
ground level exposure rates for distributed
sources, are consistent with sources whose
tateral dimensions are a few hundred feet.
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Figure 9. BACKGROUND-SUBTRACTED ENERGY SPECTRUM. LATTY AVENUE
This spectrum of gamma radiation was characteristic of the areas of increased aclivity at Latly Avenue and the airport as

shown in Figure 8
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5.3 West Lake Landfill

Figure 10 presents the exposure rate isopielhs
superimposed on an aerial photograph of the
site. Figure 11 is a background-subtracted

encrgy spectrum of the radiation characteristic ¢
both areas of increased activity. Radiation fro:
214g8i accounts for all the major photopeak

obsarved.

EN

Figure 11. BACKGROUND-SUBTRACTED

ERGY (MEVD

ENERGY SPECTRUM: WEST LAKE LANDFILL

Photopeaks shown here charactorize both areas ol enhanced aclivily in Figure 10.
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e EPA * POTENTIAL HAZARDOUS WASTE SITE REGION [SITE NUMBER
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File this form in the regional Hazardous Waste Log File and submit a copy to: U.S. Eavironmental Protection Ageancy; Site Tracking

System: Hazardous Waste Enforcement Task Force (EN-335), 401 M St., S¥: Washingtoa, DC 20460.
I. SITE IDEHTIFICATION

A. SITE NAME B. STREET _ ]
Westlake Landfill 113570 St. Charles Rock Rd.

C.CITY . 0. STATE E. ZIP CO0DE
Bridgeton . Mo . ) . 63044

I, TENTATIVE DISPOSITION
Indicate the recommended action(s) snd sgency(ies) that should be involved by marking ‘X’ In the approoriate boxes.

ACTION AGENCY

RECOMMENDATION
MARK® X* [ALS STAYCT LOCAL JP-lVA1'l:

A. NO ACTION NEEDED -~ NO HAZARD

8. INVESTIGATIVE ACTION(S) NEEDED (If yee, complete Section lIl.) X

C. REMEDIAL ACTION NEECED (If yes. complets Saction [V.)

ENFORCEMENT ACTION NESEDED (Il yoa, specily in Pert E whother the csae will
D. be primerily monaged Dy the EPA or the State and whet type ol enforcement sction
ls anticicated.)

€. RATIONALE FOR DISPOSITION
Dioxin has not been discovered at this site in any of the sampling efforts, nor does therd

appear to be a problem with any of the 'standard' hazardous wastes. There is strong

evidence of radioactive components above acceptable limits in the landfill. No ofj-site

A3

~

migration of these components is apparent. Strategy for this site is uncertain. (J

F.INDICATE THE ESTIMATED DATE OF FINAL DISPOSITION G.If A CASE DEVELOPMENT PLAN IS NECESSARY, INOCICATE THE
(mo., day, & yr.) - ESTIMATED OATE ON WHICH THE PLAN WILL BE DEVELOPED
(c10., day, & yr.)

H. PREPARER INFORMATION

1. NAME

2. TELEPHONE NUMBER 3. DOATE (mo., day, & yr.) |

Steven Kinser 913-236-2856 11-06-85
III. INVESTIGATIVE ACTIVITY NEEDED
A. IDENTIFY ADOITIONAL INFORMATION NEEDEQC TO ACHIEVE A FINAL OISPOSITION,
See Above.
.
B. PROPOSED INVESTIGATIVE ACTIVITY (Derailed [nioemation)
2.SCHEDULED 3. TO BE
DATE OF PERFORMED 8Y 4.
1.METHOD FOR OBTAINING - ACTION (EPA, Con ESTIMATED S.REMARKS
NEEDED ADDITIONAL INFOQ, (mo,dav, & yr) tractor, Stete, otc.}) | MANHQURS

8. TYPE OF 3ITE INSPECTION
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b. TYPE OF mONITORING
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. SITE LOC

C. TYPeg QF 3AMPLING
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EPA Form 120704 (10-79)
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l . Page jof 2
- MISSOURI DEPARTMENT OF NATURAL RESOurCE
- =  DIVISION OF ENVIRONMENTAL QUALITY
l LABORATORY SERVICES PROGRAM
I REPORT OF SAMPLE ANALYSIS
. LANDFILL MONITORING PROJECT
. NAME OF FACILITY West Lake Landfill
SAMPLES COLLECTED BY _ Mike Iincoln DATE(S) _10-1-80
l °  NOIE:
SAMPLE DESCRIPTION Well §41 Well #40 Hahn Farmhouse Well
I DATE COLLECTED - 10-1-80" 10-1-80 10-1-80 .
SAMPLE NIRMBER 80-7418 80-7419 80-7420
pH Units 6.3 6.7 6.7
Specific Cond. (umhos/cm 4000 1450 1000
@ 250 () -
lligrais per liter
e eeg
BOD £ 12 ) < 12 Tt 54 -
oD 19.6 35.8 o e—"-190.9
NH3 as N 0.31 0.09 0.15
NO3+\02 as N 3.00 < 0.05 0.47
IIof.al P 0.07 0.03 - 0.03
Total Sulfide £ 0.1 < 0.1 - 0.1
.ToC 63.1 37.6 67,3
Total Cyanide £.0.01 0.01 . 0.01
Non-Filterable Residue (SS) - 126 162 300
"Filterable Residue (TDS) 2744 839 436
kalinity as CaCOj 690 500 : 360
Fluoride 0.17 e 0,19 e m———— . __0.61
gChloride 24D ¥ - 250%" o 7.07 1.0
ulfate 1100 177 - _""‘
rdness as CaCO3 (Ca, Mg, Fe,| 2450 $91 399
Zn, Mn)
otassium, Dissolved 12.3 7.6 6.9
odium, Dissolved 268 33.¢8 6.1
aleium, Dissolved 429 166 122
Magnesium, Dissolved 93 43 23
icrograms per liter .
doium, Dissolved 10 7.2 0.6 0.2
hromium, Dissolved L5 £S5 - 5
Copper, Dissolved 5 5 <1
ron, Dissolved , mg/l | * 2.08 . 2.82 J.13
ad, Dissolved = 9O p 3 . 2
Hanganesr : .D.isiolzed so X 670 1310 270
ercury, Dissolve ONS* ONS* ONS*
ickel, Dissolved 120 2 20 <. 20 .
ztnc' Dissolved ’ W/l 9.72 J.SO o.os .
rseanic, Dissolved .. - <5 25 <5
lver, pissolved - 0.4 '

cguantity not suffzczenq S

Samean SA S e - -

2 Bxhibit 14-0 %4
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MISSOURI DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
. LANDFILL MONITORING PROJZCT

NAME OF FACILITY West Lake Landfill

Page 2 of 2

1
1
!
'
.
!
L

SAMPLES COLLECTED BY _ Mike Lincoln DATE(S) 10-1-80
NOTE: :
SAMPLE DESCRIP'I'IO‘! Fox Fish Market Well Shallow Well € Bob's Auto Parts
DATE COLLEC“'ED - 10-1-80 10-1-80 .
SAMPLE NUMBER 80-7421 80-7422
H Units 6.6 6.6
pecific Cond. (umhos/cm 950 1900
@ 259 ¢) A
!.lligrams per liter . e _
oD L 12 =17
-0D 4.3 2.1
.‘HB as N 0.37 0.23
NO3+NO, as N <. 0.05 « 0.05
total P 0.21 0.43
otal Sulfide < 0.1 <0.1
TOC ) _ 18.0 35.7
to:al Cyanide < 0.0l Z.0.01
on-Filterable Residue (SS) 11 38
Filterable Residue (TDS) 452 - . 918
kalinity as CaCO, 396 580
luoride 0.42 0.22
Chloride 70T T _ 112
'ulfate 63 73
Bardness as CaCO3 (Ca, Mg, Fe, 394 623
. Zn, Mn) _
otassium , Dissolved 3.8 20.3
odium, Dissolved 8.4 54.5
8lcium, Dissolved . 110 187
iagnesipm, Dissolved ' 29 . 38
icrogtams per liter .
donium, Dissolved 0.2 0.7
romium ,” Dissolved -5 < 5
Copper, Dissolved 4 . 3
lron, Dissolved, mg/1 4.18 . 18.6
ead , Dissolved 2 . 7
ganese , Dissolved 290 790
reury , Dissolved ONS* pNS*
ckel , Dissolved - 20 < 20 X
Zinc, Dissolved, mg/1 0.02 1.39
senic , Dissolved <5 -5
tlver , pissolved 0.2 0.3
#Quantity not sufficient

-~

.
P e e gme
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1 l?'l Report of Radionuclide Apalysis of
' ﬂ Water Sample
Goé Public Water Supply

U.S. Environmental Protection Agency

. #?
(To be filled out by public water supply) Prte fecewesp - ///2‘/

74a, » :

| Vel & - 7/a7 Date [0 139 £ - [aiwrs
PWS Name , s RCC Sanrieo (Mo.) (Day) (Year)
Address (Ro Box [t3cF

I City - : s C §tate 227 Z4p Code £ 5/92

(To be filled out by laboratory)
Dept. of Community Health & Medical Care

Lab Running Sample Environ. Health laboratories

Address and City 801 S, Brentwood Blvd,, CIax:on,A;bi 63105
alyst Staff

Lab ID No, 00260
Contaminant Analysis Anslysis . Analyeis
Name Result Date Method

Gross Alpha Particle
Accivicy (5pe./l

IV R - /.7
2. ¢ X e Ol 22 2“’52‘5 2L oy -75= poge
Wi

Activity (50pc./1

Tricium
Strontium « 90
Iodine - 131
Cesium = 134

d k<

'kL\L K

This form must accompany the vadionuclide cubitainer to the laboratory. The public
wacer supply will be notified by the Water Supply Field O0ffice, U.5, EPA of the
results of the radionuclide examinastions,

' Gross Beta Particle



(To be filled out by public water supply)

sl £ 7/33

PWS Name d JRLeCS

Address ) .
zgﬁfcé Sg & C/er

Cicy

§tate

Report of Radionuclide Analysis of
Water Sample
Public Water Supply
U.S, Environmental Protection Agency

Dzt Gurel st

Date /o) ) 39 ) 89 Stoly
Shup/er (Mo,) (Day) (Year)
A0

21p Code_&5/22

Lab Running Sample

(To be filled out by lajoratory) ... Health & Medical Care
Environ. Health Laboratories

801 S. Brentwood Blvd,

Address and City
l lab ID No, Clayton, Mo. 63105 Analyat
Contaminant Analysis Analyeis Anslysis
Name Result Date Method

Gross Alpha Particle
Activity (Spc./1

/(
( Radium - 226 >

Radium - 228

L

/ /R (o]
Y. éay b1 -
e 2'£ ;‘(— e A - 73> P2
/ 5

Gross Beta Particle

Activity (50pc./1

Tricium

Strontium - 90

lodine - 131

alnt e N »y
NN I

Cesium « 134§

results of the vadionuclide examinations,

This form must accompany the vradionuclide cubitainer to the laboratory.
vater supply will be notified by the Watev §upply Field Office, U,8, EPA of the

The public



/.;"./-___.-'_ (> /? Page 1 of 3
:_.‘. I DEPARTMENT OF NATURAL RESOURC. .
SION OF ENVIRONMENTAL QUALITY
LABORAT ] M
AN23 19 ORY SERVICES PROCRAJ
Lll;‘-.., ASTE

"ACEMES REPORT OF SAMPLE ANALYSIS
T PR .
OGRAM LANDFILL MONITORING PROJECT

NAME OF FACILITY West Lakes Landfill

SAMPLES COLLECTED BY Randy Crawford DATE(S) 10-29-80

l NOTE:

SAMPLE DESCRIPTION Boring #1 Slough on N.W. edge (grab)

l DATE COLLECTED - 10-29-80 10-29-80

SAMPLE NUMBER 80-7125 80-7126
pH Units 6.6 7.5
l Specific Cond. (umhos/cm 500 745
@ 259 ()

I Milligrams per liter
BOD 16 L4
COD 64.4 13.8

I NH, as N 0.84 0.04
NO3+NO, as N 0.54 0.08
‘Total P . 0.21 0.07

I Total sulfide 0-34 < 0.04
TOC 25.8 PAD|

- Total Cyanide . )

I Non-Filterable Residue (SS) No Result* 9
Filterable Residue (IDS) No Result* 366
ﬁ?.%cgiinity as CaCOj <2 <25

I Fluoride 0.42 0.36
Chloride 6.5 57.8
Sulfate 79 56

l Hardness as CaCOj (Ca, Mg, Fe, 370 244

o Zn, Mn)
Potassiun
Sodium

I Calciun
Magnesium
Temperature 9°¢

I Micrograms per liter
Beriun, Dissolyed, 63 299 7otzd

l Chromium, Dissolved 2 £ 1 Total
Copper, Dissolved 3 £ 1 Total
Iron, Dissolved 150 240 Total
Lead, Dissolved 2 2 Total
Seleniur, Dissolved 2 £ 5 Total
Manganese, Dissolved 1000 70 Total
Mercury, Dissolved £0.1 £ 0.1 Total

I Nickel '
Zinc, ‘Dissolved 700 14 Total

-Arsenic, Dissolved 1 £ 5 Total

l Silver, pissolved 0.2 Z 0.1 Total

*No unfiltered sample

LSP-59/5-5-80



Page 2 of 3

MISSOURI DEPARTMENT OF NATURAL RESOURC..
DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY West lakes Landfil]

SAMPLES COLLECTED BY _Rapdy Crawford DATE(S) _10-30-80
NOTE: : < -
SAMPLE DESCRIPTION Boring #2 Black Diamond Lake (grab)
DATE COLLECTED - 10-30-80 ~ 10-30-80
SAMPLE NUMBER 807127 : 80-7128
PpH Units 7.2 7.5
Specific Cond. (umhos/cm 21100 4000
@ 250 C)

Milligrams per liter

l BOD 6 > 444
cop 37.8 .o 845
NH3 as N 0.22 108
l N03+N02 as N 0.98 & 0.05
Total P . 0.37 l.0
To821 Sulfide 0.06 0.0
I TOC 33.0 302
Total Cyanide . )
Non-Filterable Residue (SS) 15452 24
l Filterable Residue (TDS) 684 2064
color | £ 25 1000
Alkalinity as CaCOj :
Fluoride 0.25 0.54
I- Chloride 42.2 ) 355
Sulfate 159 29
Hardness as CaC03 (Ca, Mg, Fe, " 465 718
ll : Zn, Mn)
Potassium
Sodium
Calcium
' Magnesium .
.Temperature 12°¢ = 14°c
Micrograms per liter
Bariym 700 Dissolved 300 Total
Cadaiun d.0 Dissolved 0.2 Total
Chromium ' 2 Dissolved 12 Total
' Copper 11 pissolved 1 Total
Iron 400 Dissolved 3200 Total
Lead
Selenium g 3§§§3§5§3 fé gggg%
Manganese 600 Dissolved 500 Total
Mercury £0.]1 Dissolved 2 0.1 Total
Nickel
I Zinc : : 1310 Dissolved 238 Total
~Arsenic 2 Dissolved 5 Total
Silver 2. 0.2 Dissolved £.0.1 Total

I Lsp-69/5-5-20



Page 3 of 3

MISSOURI DEPARTMENT OF NATURAL RESOURC.
DIVISION OF ENVIRONMENTAL QUALITY
. LABORATORY SERVICES PROGRAM

REPORT OF SAMPLE ANALYSIS
LANDFILL MONITORING PROJECT

NAME OF FACILITY __ West Lake Landfill

SAMPLES COLLECTED BY paadu Crawford DATE(S) 10-30-80
NOTE: : - '
SAMPLE DESCRIPTION Boring #3 Boring #4  Boring #5 (Aljozngksgéag})narles
DATE COLLECTED . 10-30-80 10-30-80 10-31-80 o
SAMPLE NUMBER 80-7129 80-7130 80-7131
pH Units 7.0 6.7 6.7
Specific Cond. (umhos/cm 1100 - 1200
@ 25° (C)
Milligrams per liter
BOD 7 17 9
coD 35.1 . 42,2 26.9
NH3 as N 0.11 0.23 0.02
NO3+NO, as N 0.22 0.06 0.36
‘Total P 0.16 0.06 0.10
MBAS 0.07 0.06 0.15
Total Sulfide
TOC No Result* No Result* No Result*
Total Cyanide . )
Non-Filterable Residue (SS) 8496 7310 896
Filterable Residue (TDS) 392 2040 120
l Color £ 25 £25 L 25
Alkalinity as CaCOj :
Fluoride 0.32 0.20 0.17
Chloride 16.4 10.2 14.3
Sulfate 78 37 141
Hardness as CaCO3 (Ca, Mg, Fe, - 585 747 577
: Zn, Mn)
. Potassium
Sodiun
Calciun
Magnesium
Temperature 15°c 15°¢ 18°c
crograms per liter
Barium, Dissolved 500 400 200
Cadmiun, Dissolved 0.8 1.3 0.9
Chromium, Dissolved 5.6 6 4
Copper, Dissolved 11 7 4
Iron, Dissolved 1200 1000 . 400
Lead, Bissglved  vea $ c? .t
Manganese, Dissolved 1100 4403 300
Mercury, Dissolved £0.1 0.1 L0.1
Nickel
Zinc, "Dissolved 550 198 ‘132
~Arsenic, Dissolved J 2 LS
Silver, pissolved L40.2 2 0.2 £ 0.2
#Instrument Failure

I LsSpP-692/5-5~20




LABORATURY SERVLACES PRUGRAM

l‘ : Report of Sample Analysis Sample No. M
Method 624
I Volatile Organiecs
l RESULTS
CAS No. COMPOIND NAME uz/1
I:ZPLE DESCRIPTION: 107-02-8 Acrolein NA
107-13-1 ._NA
estlake Landfill leachate discharge 73143_2 ::zi.;:icrile 26
to Fish Pot Creek 74~83-9 Bromomethane <27
I 75=27-4 Bromodichlororethane <3.2
) 75-25-2 Bromoform <2.8
I“e Collected: 12-14-83 56=-23-5 - Carbon Tetrachloride 31
168-90-7 lorobenzene ' . 2.4
Collected By: Virgil Wiesner 75-00-3 Chloroethane ':gz
lffiuagion; SLRO 110-75-8 2-Chlorcethylvinyl ether <8.3
Method: 67-66-3 Chloroform <2.9
74-87-3 Chlorormethane <24
’PA Method No. 624 124-48-1 Didbromochloromethane <2.8
75-34-3 1,1-Dichloroethane 11
107-06-02 1,2-Dichlorcethane <2.0
' 75-35-4 1, 1-Dichlorcethene <2.9
540-59-9 trans-1,2-Dichlorcethene 5.3
marks: 78-87-5 1,2-Dichloropropane <1.5
alyzed 1/5/84. Sample exceeded holding 10061-01-5 cis-1,3-Dichloropropene - NA_
time by 8 days. 10061~02-6 trans-1,3-Dichloropropene <25
l 100-41=4 Ethylbenzene <2 6
75-09-~-2 Methylene chloride 15
79-34-5 1,1,2,2-Tetrachloroethane <2.3
lL - The recovery of a spike in the 127-18-4 Tetrachlorocethene 2.4
sample was not within the control 71-55-6 1,1,1-Trichloroethane —<3.2
limits. .
79-00-5 1,1,2=-Trichloroethane <31.13
- Not Analyzed 79-01-6 Trichloroethene <30
NR - No Result - see Remarks 75-69-4 Trichlorofluoromethane — NA
| A standard was not run and a 108-88-3 Toluene - . L=
= 75-01- d <24
lD measurable (mear MDL) peak was not 5-01-4 Vioyl chloride
found at the expected retention time.
lI - Tentative Identification has been
a library search. An
een rum,
l d/on fresponse
. /—-’-‘—- -
i —
tve Bedan, Waste Management Prog
Bill Price, Public Drinking Water Program Page _1of )
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LABORATORY SEKVLICES PRUGRAM
Report of Sample Analysis

Sanple No. 83-9804

Method 624
Volatile Organics

RESULT
CAS No. COMPOLMD VAME ua/l
E"-‘?I—E DESCRIPTION: 107-02-8 Acrolein NA
107-13-1 Acrylonitrile - _NA
Fish Pot Creek below Sulphur Spring 71-43=2 Be:Zene <1.8
l17‘°ad Bridge 1000 feet 74-83-9 Bromozethane 21
75-27=4 Bromodichlorozethane <3.2
. _ 75-25-2 Bromoform 2.8
ate Collected: 12-14-83 56-23-5 - Carbon Tetrachloride <31
168-90-7 lorcbetizene ‘ 2.4
Collected By:_ Virgil Wiesner 75-00-3 Chloroethane 27
ffiliation:  SLRO 110-75-8 2-Chloroethylvinyl ether __<8.3
thod: 67-66-3 Chloroform <2.9
"g 74-87-3 Chlororethane <24
124-48-1 Dibrormochlorozethane <2.8
EPA Method No. 624 75-34-3 1,1-Dichloroethane <2.0
l 107-06-02 1,2-Dichlorocethane <2.0
75-35~4 1, 1-Dichloroethene <2.9
540-59-9 trans-1,2-Dichlorocethene <32
marks: 78-87-5 1,2-Dichloropropane L5
Analyzed 1/5/84. No detectable 10061-01-5 cis-1,3-Dichloropropene NA
contamination was found. Sample 10061-02-6 trans-1,3-Dichloropropene <25
exceeded holding time by 8 days.
. 100-41-4 Ethylbenzene Q.6
15-09-2 Methylene chloride <5 .4
79-34-5 1,1,2,2-Tetrachlorocethane <2.3
l’.’L The recovery of a spike in the 127-18-4 Tetrachloroethene 2.4
sample was not within the control 71-55-6 1,1,1-Trichloroethane <32
limits., '
79-00-5 1,1,2-Trichloroethane <3.3
lA - Not Analyzed 79-01-6 Trichloroethene 3.0
NR -~ No Result - see Remarks 75-69-4 Trichlorofluoromethane NA
108-88-3 Tolue
'D - A standard was not run and a 75-01-4 Jousne —<b3

measurable (near MDL) peak was not
found at the expected retention time.

Tentative Identification has been
made thze a library search,

ames H. Long, Direcgetr
Labpratory Serviceg Prograg

tistribu
ave Bedan, Waste Management Program
Bill Price, Public Drinking Water Program

Page

Vinyl chloride

_lof 1



. Page 1 of 1
‘ MISSOURI DEPARTMENT OF NATURAL RESOURCESF Appendix A
DIVISION OF ENVIRONMENTAL QUALITY
LABORATORY SERVICES PROGRAM
/75 508
p REPORT OF SAMPLE ANALYSIS
rd LANDFILL MONITORING PROJECT
NAME OF FACILITY Westlakes Landfill
I SAMPLES COLLECTED BY _Steve Berendzen DATE(S) 6-16-81
: NOTE: -~ .
o8& ABIS 2325 as/o
I SAMPLE DESCRIPTION Well #34 Well #35 Well £38 Well #39
DATE COLLECTED 6-16-81 6-16-81 6-16-81 6-17-81
I SAMPLE NUMBER 81-7835 81-7836 81-7833 81-7834
pH Units 7.1 7.2 -6.5 . 6.9
l Specific Cond. (umhos/cm
_ @ 25° C) 600 730 620 660
Milligrams per liter ’ .
I CCD 56 95 No result 45
NH; as N 0.12 ’ 1.42 0.90 0.28
NO3 + N0 as N 0.05 <0.05 0.09 0.05
I Total Phosphorus 0.24 0.41 0.42 0.27
) Filterable Residue (TDS) 613 740 602 782
Fluoride 0.1 0.5 0.2 0.2
Chloride 44 43 7.9 44
Sulfate 90 <10 86 210
I Hardness as CaCO3 (Ca,Mg) 430 630 480 530
Sodium 16 19 12 20
Calcium 99 - 170 120 130
I Magnesium 4 50 44 50
Micrograms per liter
I Arsenic <5 13 <5 <5
Barium 100 320 260 120
Boron <100 < 100 590 < 100
Cadmium 9 - 8 <2 6
Chromium <20 <20 <20 <20
. Cobalt <10 <10 {10 <10
l Copper <5 oo <s <5 2 - S
Iron ._ 28,000 5,500 220 . 16,000 .
Lead <5 <5 <5 {5
I Manganese 970 2000 430 670
Mercun'- No result No result No result Log Error
Selenium {5 <5 <5 {5
l Silver <1 <1 <1 <1
Z2inc ~ 11,000 4,500 <10 1,500



EXHIBIT 14-1I (Interim Report on the Proposed Ground Water Sampling
Program for the Primary Phase of the Hydrogeologic Investigation,
West Lake Landfill, St. Louis County, Missouri, October 1985
prepared by Burns and McDonnell, Kansas City, Missouri) will be
produced at such time as it is located by Respondent.

ExhbH+ 14-T



EXHIBIT 14-J (Hydrogeologic Investigation - West Lake Landfill
Preliminary Phase Report, dated January 1985 prepared by Burns and
McDonnell, Kansas City, Missouri) will be produced at such time as
it is located by Respondent.

Exnbr 14T



DUPLICATE

ST. LOUIS COUNTY
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES
ATR POLLUTION CONTROL BRANCH

Tune 1, 1976 4276

Date Number
OQPERATING PERMIT

This permit to operate the equipment/process(es)
described below is granted to:

West Lake Quarry

Name

13570 St. Charles Rock Road

Location of Equipment

Such operatior to be pursuant to the conditions set
out in Operating Permit Application No.: 4357

Equipment/Process(es)

#1 Asphalt Batching Plant

Cyclone Collector

Model: 270 & 370

99.8% Efficiency

Stack/Vent Identification

Asgistant: Director
Air PollujAion Control Branch

(This Pernit to be visibly affixed or placed in
accordance with Section 612.120 St. Louis County Air
Pollution Control Code.) Ten Dollar ($10.00) fee paid.

Exhibr+ 17-A
-



ST. LOUIS COUNTY
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES
AIR POLLUTION CONTROL BRANCH

August 7, 1979 04550

Date Number
OPERATING PERMIT

This permit to operate the equipment/process(es)
described below is granted to:

Westlake Quarry & Material
Name

St. Ch

Location of Equipment

Such operation to be pursuant to the conditions set
out in Operating Permit Application No.: 2691

Equipment/Process(es)

Dust Suppression System

Make: Johnson-March

600 tons/hour

Stack/Vent Identification

N/A a7

Director
Air Fol)ugion Control Branch

(This Permit to be visibly affixed or placed in
accordance with Section 612.120 St. Louis County Air
I'ollution Control Code.) Ten Dollar ($10.00) fee paid.

Exhibi+17-8
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ST. LOUIS COUNTY
DEPARTMENT OF COMMUNITY HEALTH & MEDICAL CARE
DIVISION OF ENVIRONMENTAL HEALTH CARE SERVICES
ATR POLLUTION CONTROL SECTION

August 10, 1987 GOSE53

Date Number

OPERATING PERMIT

This permit to operate the equipment/process(es) described
below is granted to:

West Lake Quarry

Name

13500 St. CHarles Rock Rd.
Location of Equipment

Such operation to be pursuant to the conditions set out in
Operating Permit Application No. 6887

Equipment/Process(es)

Mineral Storage Silo

Asphalt Plant #1

Baghouse-400 SCFM
Enforceable Permit Conditions

Stack/Vent Identification

Blaine J.
Air Poll
(This permit to be visibly affixel or placed in accordance

with Section 612.120 St. Louis County Air Pollution Con-
trol Code.) Fee paid §

oades,/ Program Manager
ion Control Section

Exhibit 17 -
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' STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES
MISSOURI CLEAN WATER COMMISSION

PR R AR
o auttg O
3,595 4053

AUTHORIZATION TO DISCHARGE

UNDER THE NATIONAL POLLUTANT DISCHARGE
ELIMINATION SYSTEM

In compliance with the Federal Water Pollution Control Act, Public Law 92-500, 92nd Congress, (hereinafter, the
Act) as amended. and the Missouri Clean Water Law, (Chapter 644 R.S. Mo. Cum. Supp. 1650, hereinafter, the Law),

M0O-0108634 MO-0108634

Permit No. Applicant No.

Owmer. Vest Lake Quarry and Material Company

Owner's Address: 12976 St. Charles Rock Road, Bridgeton, Missouri 63044

Facility Name: West Lake Quarry and Material Company

Facility Address: 13570 St. Charles Rock Road, Bridgeton, Missouri 63044

Legal Description: U.S. Survey 131, (NW 1/4, SW 1/4, SE 1/4, Sec. 31 projected), T46N,
RS5E, St. Louis County

Receiving Stream & Basin: unnamed tributary to Missouri River

(10300200-04-00) (Missouri River and Eastern Tributaries Basin)

is authorized to discharge rrom the facility described herein, in accordance with the effluent limitations and

monitoring requirements as set forth herein:

FACILITY DESCRIPTION
OQutfall #001 - Limestone Quarry

Storm water runoif.
Design flow is 700 gallons per minute/occurrence.

This permit only authurizes wastewater discharges under the Nationdl Pollutaqt Discharge Elimination System: it
does not apply to other regulated areas. This permit may be appealed in accordakce with Section 644.051.6 of the
Law.

December 30, 1988 2t r et

Fitective Date

]

October 31, 1993 Rl O W L

Expiration Duate Parmit Administrator for Missouri Clean \V:uerj Commission

MO 780-0041 (5-87) // EXh’b/ 1‘ /7' D




—

A, EFF;LUENT LIMITATIONS AND MONITORING REQUIREMENTS

~AGE NUMBER

2 of 3

PERMIT NUMBER

M0-0108634

The permittee is authorized to discharge from outfall(s) with serial number(s) as specified in the application for this permit. The final
effluent limitations shall become effective upon issuance

effect until expiration of the permit. Such discharges shall be controlled, limited, ahd monitored by the permittee as specified below:

and remain in

OUTFALL NUMBER

FINAL EFFLUENT LIMITATIONS

MONITORING REQUIREMENTS

of 6.0-9.0.

AND EFFLUENT UNITS DAILY WEEKLY MONTHLY MEASUREMENT SAMPLE
PARAMETER(S) MAXIMUM AVERAGE AVERAGE FREQUENCY TYPE
outfall #001
Flow-m>/Day MGD * * each occurrence estimate
of total
Settleable Solids |[ml/l/hr 1.0 once/each grab
occurrence
Non-Filterable Resigue mg/l 45 30 once/each grab
(Total Suspended So}ids) occurrence
pH - Units SuU *x * % once/each grab
occurrence
* Monitoring requirement only.
** pH is measured ih pH units| and is not jto be averaged. The pHfis limited to the range

MONITORING REPORTS SHALL 2E SUBMITTED
THERE SHALL BE NO DISCHARGE OF FLOATING SOLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.

quarterlv

; THE FIRST REPORT IS DUE

4-28-389

B. STANDARD CONDITIONS

FULLY SET FORTH HEREIN.

October 1

IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED
STANDARD CONDITIONS DATED

Part 1

19 _80 AND HEREBY INCORPORATED AS THOUGH

MO 780-0010 (4-87)
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Page 3 of 3
Permit No. MO-0108634

SPECIAL CONDITIONS

-
'

N
.

w

Within one year of the issuance date of this permit, the permittee shall submit a
completed CWC 105 Form C. All required analytical results shall be submitted.

This permit may be modified, or alternatively, revoked and reissued, to comply with
any applicable effluent standard or limitation issued or approved under Sections
301(b)(2) (C), and (D), 304(b)(2) and 307(a)(2) of the Clean Water Act, if the
effluent standard or limitation so issued or approved:

(a) Contains different conditions or is otherwise more stringent than any effluent
limitation in the permit; or

(b) Controls any pollutant not limited in the permit.

The permit as modified or reissued under this paragraph shall also contain any other
requirements of the Act then applicable.

Permittee shall insure that leachate and storm water runoff from the adjacent
Laidlaw, Inc. Landfill shall not be discharged through Outfall #001.



EXHIBITS 19-A THROUGH 19-D

MINUTES OF CORPORATE DIRECTORS’ MEETINGS

Produced simultaneous with, and attached separately to, the
104(e) Response of Rock Road Industries, Inc. are copies of minutes
of corporate directors’ meetings. Respondent hereby asserts a
confidentiality claim with respect to these minutes, pursuant to
§§104(e)(7)(E) and (F) of CERCLA, 42 U.S.C. §§9604(e)(7)(E) and
(F), Section 3007(b) of RCRA, 42 U.S.C. §6927(b), and 40 C.F.R.
2.203(b). Following is a listing of all the minutes, together with
the dates covered by each, respectively.

19-A: Statement of Unanimous Written Consent of Directors of
Rock Road Industries, Inc. in Lieu of Meeting of Board of
Directors, May 25, 1989

19-B: Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, January 2, 1990

19-C: Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, January 25, 1990

19-D: Minutes, Monthly Meeting of the Board of Directors of The
West Lake Companies, March 27, 1991



PHASE II INVESTIGATION FINAL REPORT

U.S. REAL ESTATE DIVISION
FORD FINANCIAL SERVICES
EARTH CITY, MISSOURI

= DAMES & MOORE

D&M Job No. 19943-002-045
: June 26, 1990

Exhibr 2D~ A




DAMES & MOORE arortssionas tnmen nagmsssssn

11701 BORMAN DRIVE, SUITE 340, ST. LOUIS, MISSOURI 63146
(314) 9934599 FAX NO. (314) 9934895

June 14, 1990

Mr. John Basilico

United States Real Estate
Ford Financial Group

13517 Lake Front Drive
Earth City, MO 63045-1414-

RE: Phase I Site Investigation
Earth City Property Adjacent to West Lake Landfill

Dames & Moore Job No.; 19943-002-045

Dear Mr. Basilico:
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1.0 INTRODUCTION

In April, 1990, Ford Financial Services Group, U.S. Real Estate authorized Dames &
Moore to proceed with a Phase II Site Investigation to further document pre-transaction
conditions at property adjacent to a proposed National Priorities List (NPL) site. This report
presents a summary of the field techniques employed during this investigation and conclus1ons
based upon analytical results from collected samples.

1.1 Executive Summary

The Phase II Site Investigation involved a more in-depth investigation of organic,
inorganic, and radiological contamination of the Ford Property that is believed to be related to
the adjacent West Lake Landfill. Upon review and evaluation of all information obtained from
this investigation, several concluding remarks can be made which best summarize this effort.

First, the gamma radiation survey conducted on surface soils in areas north and west of
the West Lake Landfill (i.e., areas which receive a large amount of surface runoff from the
landfill) indicated that there is no significant surface radiological contamination present.
Radiological contamination present within the landfill, therefore, does not appear to have
contributed any significant contamination due to surface runoff to the 23 acres surveyed.

Second, in addition to the surface soil survey just described which required the use of
a direct-reading meter, surface soil samples where also collected from 0-12 inches in depth from
property locations adjacent to the landfill and submitted for more in depth chemical and
radiological analysis. Soil samples were collected in locations where contamination was
suspected from the Phase I effort and in locations where contamination might reasonably be
expected. Although very low levels (parts per billion) of organic contamination were provided
in the analytical report for the two soil sample composites, these values were actually below the
analytical limit of detection and are, consequently, not significant. Of all the soil samples
collected (a total of 20), only the samples collected from the two (2) locations where radiological
contamination had been indicated from the Phase I investigation had radiological contamination
(i.e., the biased samples). No further surface radiological contamination beyond these biased
locations is evident based upon this information and the gamma radiation survey.

Third, sediment/soil samples were collected and analyzed from four (4) locations where
chemical or radiological contamination might reasonably be expected to have migrated from the
landfill via surface water. As with the soil samples, only low level organic chemical
contamination was indicated which is likewise believed to be attributed to the sampling technique
and not to actual soil contamination. Radiological contamination is also not evident in these
samples.
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Fourth, subsurface soil conditions were also surveyed radiologically down to groundwater
in several locations to the north and west of the landfill. Gamma radiation and volatile organics
were measured in soil borings down to groundwater using a GM-type survey meter and a
photoionization detector, respectively. Neither radiological contamination nor chemical
contamination of any type was evident.

Fifth, groundwater was sampled and analyzed chemically and radiologically by installing
monitoring wells in the same soil borings that were mentioned previously. Low level (part per
billion) concentrations of some organic chemicals were detected in several of the groundwater
samples. Several of these, however, are believed to be attributable to background contamination
from the laboratory, and as such, do not represent a significant environmental concern. Two
semi-volatile BNAs (chrysene and Bis (2-ethylhexyl)phthalate) were, however, also detected in
very low levels (1-27 ppb) in four (4) of the well samples. Other chemical contaminants tested
for in the groundwater (i.e., metals, cyanide) were not present in sufficient concentration to
represent a significant environmental concern. Although radiologically speaking there were
conflicting results from the two laboratories used, there does not in any case appear to be
significant groundwater contamination. The one parameter that was tested and found to be
somewhat elevated in some of the water samples (gross alpha) is of secondary importance since
the sum of the individual components that typically comprise this parameter failed to confirm
the gross alpha totals.

With the exception of two (2) biased locations adjacent to the West Lake Landfill where
radiological contamination is evident (Bl and B2), it is unlikely that the results provided from
this investigation can be interpreted as evidence that the radioactive material resident in the West
Lake Landfill has migrated to Earth City property.

1.2 Project History Summary

In December, 1989, Ford retained Dames & Moore to prepare an assessment of the
radiologic conditions at their properties in Earth City, Missouri, as part of a pre-divestiture due
diligence effort. The scope of the Phase I effort was primarily to respond to concerns raised by
the proximity of the West Lake Landfill, located immediately to the east of the property under
review (Figure 1). On October 23, 1989, the landfill was proposed for addition to the National
Priorities List under CERCLA, due to improper acceptance during the early 1970°s of radiologic
materials primarily from the Department of Energy’s Latty Avenue operations.

Upon completion of a review of available information, and a limited sampling effort,
Dames & Moore concluded that the data suggests that significant off-site migration of radioactive
contaminants from the landfill via groundwater has not occurred. However, it was
recommended that surface contamination attributable to landfill runoff be further characterized.
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This Phase II Investigation has been developed to document more extensively field
conditions by means of additional soil and water sampling for an expanded set of parameters,
believed to be more representative of potential landfill contents.

1.3 Scope of Work Summary

The services performed during this Phase II investigation included the following five
elements: '

o Overland Gamma Survey - Gamma radiation levels were measured at one
centimeter and one (1) meter above the ground surface to ascertain whether
additional areas of surface radioactive contamination exist;

o Surface Soil Sampling - Discrete and composite soil samples were collected in
the two known "hot spots”, in random areas, and in one background location;

0 Sediment Sampling - Discrete sediment samples were collected from drainage
areas likely to be influenced by runoff from the landfill;

o Soil Borings/Downhole Gamma Logging - Seven soil borings were advanced to
15-25 feet depths. Cuttings were screened for organic vapors and for radiation
levels. Gamma radiation levels were also measured and recorded inside the
borehole, advancing in six-inch increments to the water table; and

o Groundwater Sampling - Monitoring wells were installed at each of the borings.
Samples were collected for laboratory analysis for organic, inorganic, and
radiologic parameters.

2.0 OVERLAND GAMMA SURVEY

Between April 9 and 13, 1990, Dames & Moore personnel conducted an overland gamma
radiation survey of 23 acres adjacent to the landfill which had not previously been surveyed.

These measurements would indicate areas, if any, where radiation levels were elevated above
ambient background.
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2.1 ield Investigation

The overland gamma survey covered the areas shown on Figure 2. The area to the north
of the landfill, and to a lesser extent, along Old St. Charles Rock Road were surveyed to assess
potential migration of radiologic materials via surface routes. Areas adjacent to the recently
excavated drainage ditch/lake were surveyed to assess the levels of radiation in the material
dredged from the ditch, which may have intercepted potentially contaminated groundwater.

The gamma radiation survey was set up using a 10 x 10 meter survey grid to maintain
reproducibility and accuracy. Each section was first marked with stakes, using the S66 48’41"
E line, road coordinates, and chain-link fence which delineates the landfill, as the three primary
reference lines. Section grid lines were established 90 degrees from the reference lines at 10
meter intervals. Three grids were established - the largest encompassed the area north of the
landfill and covered approximately eight (8) acres. The second was established to the west of
Old St. Charles Rock Road in an area of disturbed soils recently excavated from a nearby
drainage ditch/lake. The third was also established west of Old St. Charles Rock Road and
paralleled nearly the entire Ford/West Lake common boundary over an area of soils excavated
from the nearby drainage ditch/lake.

Two calibrated Bicron microrem radiation survey meters were used for radiation level
measurements at each intersection of the grid at one centimeter and one meter above the ground
surface. These instruments use a tissue-equivalent plastic scintillator as the detection medium
to provide accurate dose rate information relative to biologic tissue. An instrument operability
check, which included a battery, background and source check was performed daily prior to use
and several times during use, to assure property instrument operation while performing the
survey. Both survey instruments were calibrated by the manufacturer and certificates of
calibration are attached as Appendix A.

2.2  Investigation Results

Gamma radiation levels measured during the survey of the property are tabulated in Table
1. A map of the grid points is attached as Figure 3. Background radiation measurements were
recorded from several areas off-sitt and in ambient areas located on-site. The average
background dose rate for the two instruments in these areas ranged from three (3) to six (6)
microrem per hour which corresponds with levels identified by ORNL in a study titled "State
Background Radiation Levels 1975-1979" (report #TM-7343) which gives levels for the East St.
Louis area of between four (4) and eight(8) microrem per hour. All measurements made on the
property represented actual instrument readings without background data subtraction. Raw data
tabulated in Table 1, represent readings obtained at each survey point one meter and one
centimeter above ground surface. The primary reference point for each grid is indicated on
Table 1 and the site map (Figure 3) as point 0,0. All tables give the survey point locations
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.based on their position relative to the reference point within the data matrix.
The U.S. Environmental Protection Agency guidelines for site cleanup and management
| of residual uranium and thorium (40 CFR 152, Subparts B & E) require that the exposure rate
measured at a distance of one meter above the ground surface be less than 20 microrems per
hour above background. In the case of the present survey, results did not exceed twice the

measured background rate in any of the areas surveyed.

Contaminants located within the West Lake Landfill did not appear to influence the
surface gamma radiation readings over the 23 acres surveyed. Although some fluctuations were
present in the data, elevated gamma radiation readings within three times the average
background measurement are not considered to be of consequence unless a systematic increase
is noted. Site-wide trends were not readily apparent from the collected data.

3.0 IL SAMPLIN

Surface soil samples were collected at several locations to characterize existing soil
conditions in areas of the site adjacent to the landfill where contamination is suspected, and
where contamination might reasonably be expected.

3.1 Field Investigation

Two composite soil samples (COMP-1 and COMP-2) were collected from the areas
indicated on Figure 4 (shown as C1 and C2). It is believed that the soils dredged from the ditch
along Old St. Charles Rock Road has been spread over these areas. These soils were therefore
sampled to indicate whether any contaminants may have settled out from surface waters carried
in the ditch. Each samples was collected from six points in the area shown, and submitted for
analysis for total petroleum hydrocarbons (TPH), semi-volatiles, pesticides, PCBs, herbicides,
metals, and cyanide, as well as radiological parameters.

Six unbiased soil samples (UB1-UB6) were collected at the locations shown on Figure
4. These areas were distributed along the general perimeter of the landfill to provide
information regarding existing soil conditions. Each sample was collected at 0-6 inch depths and
submitted for radiological analysis.

Biased soil samples were collected at two locations (B1 and B2) as shown on figure 4,
which were identified during Phase I as having elevated gamma radiation levels. Samples B1A,
BIB, B2A, and B2B were collected at 0-6 inch depths. Samples B1C and B2C were collected
at 6-12 inch depths. All six samples were analyzed for several radiological parameters.
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Samples were collected manually using either a stainless steel trowel or a stainless steel
hand auger. Sampling equipment was decontaminated with Alconox detergent wash and a
distilled water rinse between each sample.

Samples requiring radiological analysis were placed in plastic bags provided by the
laboratory. Organic and inorganic samples were placed i.n jars provided by the laboratory (".l'able
2). Organic and inorganic samples were placed in an iced cqoler. All samples were sh}pped
to the respective laboratories via overnight delivery accompanied by Dames & Moore chain-of-
custody records (Appendix B).

3.2 Investigation Results

A summary of organic and inorganic data is presented in Table 3. For nearly all
parameters, there are no indications that samples COMP1 and COMP2 vary significantly from
the background sample BKG.

Exceptions of note are the results of analyses for semi-volatile compounds. No semi-
volatiles are indicated in the background sample, however, two compounds were detected in
COMP1 and six compounds were detected in COMP 2. The semi-volatile compounds detected
in the composite samples have been attributed to the sampling technique, which involved mixing
the composite inside a plastic zip-lock bag. The background sample was collected directly into
sample jars without contact with a bag.

A summary of the radiological data for soil samples is presented in Tables 4A, 4B, 4C,
and 4D. All values are reported in units of picocuries per gram of sample plus or minus the
error associated with the analysis at a 95 percent confidence level (+ 2 sigma). All soil samples
were analyzed for gross alpha and gross beta content and the specific nuclides uranium-234,
235/236, 238; thorium-230,232; potassium-40; cesium-137 and radium-226, 228. Values
reported as less than (<) a specific value, are considered below the analytical instrument’s lower
limit of detection. Table 4A shows that the analytical results reported for unbiased samples UB1
through UB6 are indistinguishable from the background sample collected at the same depth as
well as background samples analyzed for the Phase I investigation. Biased samples collected in
the two areas identified as above background in the Phase I investigation, show, as expected,
elevated gross alpha and gross beta.

For area 1 (Table 4B) gross alpha and gross beta for biased samples are elevated by
factors of 55 and 10.6 respectively, while for Area 2 (Table 4C) levels are elevated by factors
of 200 and 31, respectively. Similarly, elevated levels of uranium-234 and 238 are reported at
6.5 and 6 times background (Table 4B) and factors of 13.3 and 8.1, respectively (Table 4C).
Thorium-230 values in sample B1A and B1B average over 400 times background, while B2A
and B2B average over 900 times background. Thorium-232 however averaged only 3 times and
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6 times background for areas 1 and 2, respectively. Ra-226 concentrations in the biased soil
samples analyzed from areas 1 and 2 averaged 31 and 34 times background respectively. The
above results refer only to the data reported for the 0-6" sample depth. The reported
concentrations for the above mentioned nuclides in the 6-12" depth are equally elevated for the
area 1 sample but are somewhat lower for the area 2 sample.

Composite soil sample results reported in Table 4D are indistinguishable from
background. :

4.0 SEDIMENT SAMPLING

Sediment samples were collected at four locations at the site to characterize existing
conditions in areas where contamination might reasonably be expected to have migrated via
surface water.

4.1 ield Investigation

Four sediment samples (S1-S4) were collected at the locations shown on Figure §.
Samples S1 and S2 were collected from the bottom of the drainage ditch which runs along Old
St. Charles Rock Road. These samples were analyzed for several radiological parameters.

Sample S3 was collected from the bottom of a ponded area near St. Charles Rock Road.
Sample S4 was collected from beneath the outlet of a surface water drain which originates at the
base of the landfill berm, and emerges from the embankment of Old St. Charles Rock Road.
Both samples were analyzed for organic and inorganic as well as radiological parameters.

Samples were collected using either a stainless steel trowel or a stainless steel hand
auger. Sampling equipment was decontaminated with Alconox detergent wash and a distilled
water rinse between each sample.

Radiological samples were placed in plastic bags provided by the laboratory. Organic
and inorganic samples were placed in jars provided by the laboratory (Table 2). Organic and
inorganic samples were placed in an iced cooler. All samples were shipped to the respective
laboratories via overnight delivery accompanied by Dames & Moore chain-of-custody records
(Appendix B).
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4.2 Investigation Results

A summary of organic and inorganic data is presented in Table 5, as a comparison with
background soil sample BKG. For nearly all parameters, there are no indications that samples
S3 and S4 vary significantly from the background sample. Mercury was detected only in sample
S4, at 0.18 ppm only slightly above the reported detection limits.

- Semi-volatile analytical results are similar to the soil samples, where several compounds
were detected. Again, this is attributed to the sampling technique which involved mixing of the
composite sample inside of a plastic zip-lock bag. The background sample was collected directly
into sample jars without contact with a bag.

A summary of the radiological data is presented in Table 6. Review of this table shows
that, for the radiological parameters specified, all data is indistinguishable from background
except for the gross alpha value of sample S4 which is reported as 6.6 times background. Upon
reanalysis of this sample by ITC, however, a much lower gross alpha value was obtained. For
reasons explained in Section 7.1.3 of this report, the second analysis, which indicated a gross
alpha level of 19.3 + 8.6, is considered to be more valid.

5.0 SOIL BORINGS/DOWNHOLE GAMMA LOGGING

Soil borings were advanced at seven (7) locations at the site to observe and assess
subsurface soil conditions to the depth of the groundwater table. Additionally, gamma radiation
was measured inside each borehole to provide vertical profiles of radiation levels.

5.1 Field Investigation

Soil borings were advanced to the groundwater table at seven locations shown on Figure
6, using an ATV-mounted hollow-stem auger drill rig. Samples were retrieved using a 3-inch
diameter continuous sampler. Downhole drilling equipment was decontaminated between borings
by pressure washing with water.

Geological observations made of the retrieved soils were maintained on Soil Boring Logs
presented in Appendix D. Retrieved soils were field screened for VOCs with a photo-ionization
detector, and for radiation levels with a G-M type survey meter.

Gamma radiation levels were measured inside the auger stem using an Eberline ESP-2
ratemeter and shielded SPA-3 scintillation detector. The detector was advanced in six-inch
Increments to depths approaching groundwater. Gamma logging measurements are shown in
Tables 7-101 through 7-107, with graphical presentations in Figures 7-101 through 7-107.
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5.2 Investigation Results

Borings depths ranged from 15 to 25 feet depending on the depth to groundwater. Soil
types varied from silty to sandy silt, typically becoming coarser with depth. Some stiff silt or
clay was noted. No volatile compounds were detected at any depth in any boring. Radiation
levels were consistent with background levels. _

All gamma logging data was consistent with background levels.

6.0 GR WATER M RIN

Groundwater monitoring wells were installed in each of the seven (7) soil borings at the
locations shown on Figure 6. Well construction details are described in Section 6.1 and
diagramed in Appendix E. Ten samples were collected for laboratory analysis according to the
techniques discussed in Section 6.2. Analytical results are discussed in Section 6.3.

6.1  Monitoring Well Installation

As described in Section 5.0, soil borings were advanced by hollow stem auger. Upon
completion of each boring, a 10-foot length of 2-inch diameter 0.010 slotted PVC well screen
was placed to the bottom of the boring. PVC riser pipe was extended above the ground surface.
A sand filter-pack was placed about the well screen as the auger flights were gradually removed
from the borehole, typically to 2-feet above the top of the screened interval. A 1.5 - 2 feet thick
bentonite pellet seal was placed above the sand pack. In wells MW101 and MW102, a cement
slurry with a bentonite additive was placed from the top of the seal to a few feet below ground
surface. At all wells, a cement-aggregate mixture was placed to the ground surface to secure
the steel well protector, and to form a small concrete pad to deflect surface water away from
the well. The PVC riser was fitted with a PVC screw cap and a padlock was placed on the steel
protector. Well construction diagrams are shown in Appendix E.

Efforts by drilling contractor Brotcke to develop MW104 on April 12 using a tank of
compressed nitrogen to drive an air-lift system were not successful. On Friday, April 13, 1990,
personnel returned to develop the wells using an air compressor to drive water from the well.
Purging efforts were continued for 30 minutes at each of the four wells (MW101, MW102,
MW103, and MW104). The three remaining wells were not accessible due to wet ground

= | conditions, and were developed by bailing.
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6.2 Sample Collection

Groundwater sampling was conducted by Dames & Moore personnel on April 17 and 18,
1990. The following procedure was used at each well. '

The depth to water from the top of the PVC casing was recorded to the nearest 1/16”
using a chalked steel-tape. Standing water was purged from the well using a disposable
polyethylene bailer (Voss Technologies). After removing one well volume, field measurements
of temperature, pH and specific conductivity were made using a calibrated Hydac meter
(Cambridge Scientific Industries) outfitted with an Orion pH probe. Field measurements were
taken following each subsequent well-volume purged until three successive sets of measurements
fell within the following ranges:- :

Temperature: +/-0.5°C
pH: +/- 0.1 pH unit
Conductivity: +/- micromhos

Typically, four (4) or five (5) well volumes were sufficient to accomplish stabilization.
Field measurements are summarized in Appendix F. Based on contaminant levels during soil
boring activities, purged water was discharged to the ground surface.

Upon stabilization, water samples were collected for laboratory analysis. Table 8 shows
the volumes collected and preservations used to constitute one sample.

Samples were shipped via Federal Express to the appropriate laboratories for analysis
(MWI109 was hand delivered to Envirodyne), under Dames & Moore chain-of-custody
procedures (Appendix B). Organic and inorganic samples were shipped in iced coolers. Each
day, all VOA sample vials were placed in the same cooler, and were accompanied during
shipment by trip blanks (TR-1 and TR-2).

6.3  Investigative Results

Data from organic and inorganic analyses are summarized in Table 9. Data packages
from Southwest Laboratories and Envirodyne Engineers are provided in Appendix C. Data from
the radiological analyses are summarized in Table 10. Data packages from ITC and CEP are
provided in Appendix B.

A review of the organic and inorganic data indicated that pesticides, PCBs, herbicides,
and cyanide were not detected. Several VOCs were identified near or below detection levels.-
Methylene chloride was detected at low levels (1-26 ppb) in all samples analyzed by Southwest.
Similarly, acetone was detected (3-17 ppb) in most samples. Both compounds were detected in
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the Southwest QA/QC method blank, and are frequent laboratory contaminants. The absence
of these compounds in the Envirodyne analysis of MW109 (duplicate of both MW102 and
MW108), reinforces the interpretation that the methylene chloride and acetone results are not
accurate. Low levels of 1-1 dichloroethane are indicated in well MW102 and MW109 (3 ppb
and 6 ppb, respectively). Toluene, ethyl benzene, and xylene were indicated in well MW103
in low levels also. :

Two BNA (binuclear aromatic) compounds, chrysene and bis (2-ethylhexyl) phthalate,
were also indicated in low levels in four (4) of the monitoring wells. Bis (2-ethylhexyl)
phthalate was present in MW102, MW105, MW106, and MW109D while chrysene was present
only in MW102.

Several metals were detected at low levels as well. Copper and zinc were consistently
indicated in samples analyzed by Southwest. Antimony and nickel were also indicated in
approximately half of the samples by Southwest. EEU/TCT reported the presence of arsenic,
mercury, selenium, and silver in the two samples which they had analyzed (MW109 and
MWI109D). While there is a wide disparity in the metals results presented by the two
laboratories, none of the actual reported quantities are at significant levels to be of concern.

Results of radiological analyses for groundwater samples collected during the Phase II
investigation are reported in Tables 10A through 10D. Due to the propensity of groundwater
samples collected from wells to contain filterable soil particulates which can skew results, all
samples were analyzed as raw unfiltered water and as filtered water using a 0.45 micron filter
medium. All results are reported as picocuries per liter of sample plus or minus the 2 sigma
associated error. Numbers reported as less than (<) the reported value are below the limit of
detectability for the given nuclide and analytical method. All results reported for filtered
samples are indistinguishable from background data as represented by the off-site well water
results of Table 2 in the Phase I report. Further, the filtered data would easily meet all existing
radiological limits established for drinking water by the EPA (40 CFR 141). Of the unfiltered
results four samples (MW-103U, MW-105U, MW-106U, and MW-107U) would not meet the
EPA gross alpha criteria of 15 pCi/l for drinking water, but would meet all other established
limits. However, since raw unfiltered groundwater would not be acceptable as drinking water,
this comparison serves no purpose.

7.0 NCLUSION
7.1 iological Investigation
7.1.1 Overland Gamma Survey

The results of the overland gamma survey discussed in Section 2 of this report clearly
show that all areas surveyed were indistinguishable from ambient radiation levels associated with
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nearby off-site locations. This conclusion is further supported by the results of the unbiased and
composite soil sample analyses which were also indistinguishable from background radionuclide
concentrations for the Phase II investigation area.

7.1.2 Soil

_ As discussed above, all unbiased and composite soil samples collected randomly within
the 23 acres area of investigation, were found to have radionuclide concentrations similar to
those measured for samples representing ambient (background) conditions collected for the
present study, and those collected as background samples for the Phase I investigation. With
regard to the two biased samples (Bl and B2) where contamination is evident, refer to Section
7.1.5 for details.

7.1.3 Sediment

Comparison of sediment samples to background soil samples collected for Phase I and
1I shows that all sediment results reported are less than or equal to the corresponding background
concentration with the exception of the gross alpha result reported for sample S4. This sample
was subjected to reanalysis of only the gross alpha parameter by ITC and the result reported to
Dames & Moore, shown in Table 11, was 19.3 + 8.6. The original S4 gross alpha value was
not confirmed by the reanalysis. This makes the initial analytical result a highly suspect data
point, in that, several of the individual nuclides analyzed are alpha emitters, namely U-234,
235/236, 238, thorium-230 and 232 and radium-226. These nuclides are by far the most
abundant alpha emitters in nature and therefore their sum should represent the majority of the
gross alpha activity present. Because the sum of the individual nuclides is only 7.2 pCi/g, and
the analytical techniques used to measure the individual nuclides is more precise than the gross
alpha measurement, especially for a medium such as soil, the gross alpha measurement must be
considered of secondary importance. Further, naturally occurring nuclides which are decay
products of the marker nuclides may add to the gross alpha concentration, but are considered
to be in equilibrium with their parent nuclide and therefore would not add significantly to the
above calculated alpha contributions of the individual nuclides.

7.1.4 Groundwater

As discussed in Section 6.3, groundwater samples were analyzed as unfiltered and filtered
to _provide information on the quantity of filterable, and therefore undissolved particulates,
resx_dent in the samples. All results reported in Tables 10A through 10D for filtered samples
&S}Iy meet EPA drinking water standards for gross alpha (15 pCi/l), gross beta (50 pCi/l) and
Tradium-226 + 228 of 5 pCi/l. Further, all unfiltered samples meet these criteria except for the
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gross alpha values reported for sample MW103-U, 17.2; MW105-U, 16.9; MW106-U, 101; and
MW107-U, 202 pCi/l. The gross alpha values reported for these unfiltered samples are also of
secondary importance since the sum of the individual nuclide concentrations fail to confirm the
gross alpha values (see Section 7.1.3).

Groundwater sample MW102 was also subjected to quality assurance checks having a
sample duplicate analyzed and a sample split analyzed by an independent laboratory. The resuits
of both tests confirm the results of the original analysis as reported by IT Corporation. Most
values for all tests were reported as below the limit of detection. '

7.1.5 Biased Soil Samples

To provide additional characterization of the two limited hot spot areas identified during
the Phase I study, the survey team was directed to resurvey the original areas, reidentify the
location providing the highest gamma radiation level and remove 2-6" soil samples to a total
depth of 12" to provide preliminary characterization of the nuclides present. These data are
reported in Tables 4B and 4C.

For Area 1 (Tables 4B) the major nuclides identified as significantly above background
are Th-230, Ra-226, U-234, and U-238. These results are confirmed in the sample duplicate
analyzed by ITC and in the sample split analyzed by CEP except for Th-230. The discrepancy
in the results is due to the differences in analytical techniques used by the two laboratories.
Selected analytical results reported for original samples in Table 4B were reanalyzed with results
shown in Table II. The reanalysis confirmed the original test results.

For Area 2 (Table 4C), the analytical parameters and major nuclides identified as present
in concentrations more than 3 times background were gross alpha, gross beta, Th-230, U-234,
U-238, and Ra-226.

Again for sample B2A, as for B1A, the duplicate of the original sample analyzed by ITC
confirmed the initial results. The split sample with CEP again did not identify Th-230 in similar
quantities, nor were gross alpha and gross beta results reported by CEP similar to the ITC data.
Both laboratory technique and measurement capability differences are responsible for these
discrepancies. Regardless of the CEP results, any regulatory bodies which would govern clean-
up of the area would consider the highest reported results for regulatory purposes and therefore
the CEP data splits would become meaningless. Further, this round of soil sampling would only
serve to establish the highest potential concentration of nuclides in the area based on surface
gamma radiation results. Further area characterization would be required to determine the
vertical and horizontal extent of the contamination before clean-up activities could proceed. Due
to the elevated levels of uranium-234 and 238 as well as radius-226 in these biased samples it
is likely that this material originated from the West Lake Landfill property and found its way

D&M Job No. 19943-002-045
June 14, 1990
13



to the present location via surface water erosion.

7.2 i i i igation

During the course of the Phase II investigation of the Earth City property, several
different classes of both organic and inorganic contaminants were tested for in adjacent surface
soils, groundwater, and drainage ditch bottom sediment. Organic contaminants tested for
included total petroleum hydrocarbons (TPH), semi-volatile organics, pesticides, PCBs,
herbicides, and volatile organics (VOCs). Inorganic contaminants tested for included metals and
cyanide.

7.2.1 TPH

Surface soil composite samples (2) collected from areas adjacent to the West Lake
Landfill had TPH levels below background. Sediment samples (2) collected from the bottom
of a ponded area near the St. Charles Rock Road and from beneath the outlet of a landfill
surface water drain, likewise had TPH levels below background.

7.2.2 Semi-volatiles

Low level concentrations (10-50 ppb) of several semi-volatile organic compounds were
detected in both surface composite soil samples. Their presence is attributed to the sampling
technique, which involved mixing the composite inside a plastic zip-lock bag. Plastic bags of
this type often contain residual low level semi-volatiles. The sediment samples likewise
contained low level semi-volatiles (10-19 ppb) which can be attributed to sampling technique.

Two semi-volatile BNAs, chrysene and bis (2-ethylhexyl)phthalate were detected in levels
near or below detection limits in one and three monitoring wells, respectively, and do not
represent a significant environmental concern.

7.2.3 Pesticides, PCBs, Herbicides, Cyanide

medi There were no detectable levels of any of these contaminants in any of the three sampling
-media,

D&M Job No. 19943-002-045
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7.2.4 VOCs

Volatile organics were tested for only in the eleven (11) groundwater samples. Two (2)
VOCs, methylene chloride and acetone, were present in low concentrations in virtually all
groundwater samples tested. These samples were analyzed by Southwest Laboratory and both
of these VOC components, which are frequent laboratory contaminants, were detected in
Southwest’s QA/QC method blank. Consequently, this provides further evidence that the results
for -these contaminants are due to background contamination from the laboratory environment
and as such, are not valid. '

7.2.5 Metals

For both the soil sample composites (2) and the sediment samples (2), all metals detected
do not vary significantly from background levels. Groundwater samples were analyzed by two
separate laboratories: Southwest Laboratory and EEI/TCT. Low concentrations of copper, zinc,
antimony, and nickel were detected by Southwest while EEI/TCT detected very low levels of
arsenic, mercury, selenium, and silver. None of the levels detected represent a significant
environmental concern.

D&M Job No. 19943-002-045
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Table 1B

SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS
FOR FORD, EARTH CITY RADIOLOGICAL SURVEY
EARTH CITY, MISSOURI

NORTHWEST GRID

MICROREM/HOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE !

(E&W) WO w12 w25 wS0 w0 W70 w80 w90

BEXARRRRARTARAARNBSEANRNGERSPORREA AR AABNSERSAROINOTIONSNATN I T AT NN Db

(N&S)
S17 | PHASE { SURVEY| LAGOON| PHASE I sumvey| 6,5 6,6 | 5,5 | s/8
s16 AREA LAGOON AREA 55| 7,7} 66| ss/8
s15 LAGOON 6,6 | 6,6 | 5,71 ss8
s14 LAGOON 6,7 55| 6,6 s/8
s13 LAGOON 6,6 | 6,5} 5,5/ ss/8
s12 LAGOON 6,6 | 6,6 5,61 s/8
s11 LAGOON 551 7,7 | 5,5 s/8
s10 LAGOON 55 6,6 | 5,51 s/8
s9 LAGOON 55| 6,6) 6,7 ) s/8
s8 LAGOON 6,6 | 6,6 5.6 ss8
s7 LAGOON 7.6 6,6 | 6,7 s/8
s6 LAGOON 6,7 6,6 | 6,61 s/8
S5 LAGOON 7.8 7.6 | 6,6 | s/
s4 LAGOON 7.6 7.7 | 6,7 s/8
s3 LAGOON 56| 7.7] s,6| s/
s2 LAGOON 65| 7,7 5,5 ss/8
s1 LAGOON 7.6 7,61 7,71| s/8
so 5,6 ] 65| 6,7} s/B
NO 5,6 6,7 7.6 6,5 8,6 | 6,71 s/8

N1 5,6 7.6 | LAGoON| 6,6 6,5 7.6 6,6 | s/

N2 5,5 7.7 | LAGOON| 7,7 7.7 7,71 6,7| s/

N3 5,6 6,7 | LAGOON| S,7 6,7 7.6 7,6 s

NG 5,7 7.7 | LAGOON| 6,6 5,5 6,6 6,7 s/8

NS 6,6 6,8 | LAGOON| 6,5 6,5 65| 7.8 s/

N6 6,5 8,6 | LAGOON| 7,7 5,5 771 55| s/8

N7 6,6 6,6 | tacoon| 7,7 6,6 6,8 6,6 ss8

N8 6,5 7.8 | LAGOON] 6,6 6,7 761 5,61 s/

N9 5,5 6,6 | LacooN| 7,7 7,7 6,61 6,5 | ss/8

N1IO | 6,7 8,7 | LAGOON| 7,7 6,5 7.7 5,6 | s/8

Nt | 7,7 7,7 | LAGOON| 5,6 6,6 761 7,71 s/8

N12 | 6,7 7.7 | LaGooN| 5,5 7.8 5,5 | 7,81 ss8

N13 | 5,6 6,7 | LAGOON| 5,5 6,7 6,6 55| s/

N1 | 6,6 8,6 | LAGoON| 7,7 7.7 7.6 | 6,6 s/B

s/8 S/8 S/B S/B S/B $/B
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Table

SUMMARY OF GAMMA RADIATION FIELD MEASUREMENTS
FOR FORD, EARTH CITY RADIOLOGICAL SURVEY
EARTH CITY, MISSOURI

WESTERN GRID

MICROREM/HOUR AT 1 METER, AND 1 CM ABOVE GROUND SURFACE

(E&W) w0 w15 w25 w36 W4é

Lal e s a2 i ddddd it tdaddd il dd il assddilidsds)d]d

(N&S) /8
NG 5,5 | 6,5 { LAGooN| 5,5 7.6 | s/8
N1 5,5 6,5 | LAGoon| 6,7 | 6,5 | s/
N2 5,5 6,6 | LAGOON| 5,5 6,7 | s/8
N3 6,6 | 6,5 | LAcoON| 7,6 7.7 | s/8
NG 6,6 | 6,6 | LAGOON| 6,5 5,5 | s/8
NS 5,5 7,6 | LAGOON| 5,5 7.6 | s/
N | 6,5 6,5 | LAGOON| S,S 8,7 | s/
N7 | 5,5 5,5 | LAGOON| 7,7 | 7.6 | s/B
N8 5,6 | 6,5 | LacooN| 7,8 7.7 | s/8
N9 5,5 7,6 | LAGooN| 5,6 | 6,7 | s/
N10 5,5 6,6 | LAGoON| 5,7 | 7.8 | s/8
N1 6,6 | 7,6 | Lacoon| 6,7 | 6,7 | s/
N12 5,5 6,6 | Lacoon| 7,7 | 5,5 | s/B
N13 4,5 6,6 | LAGOON| 7,6 5,6 | s/8
N14 4,6 7,7 | LAGooN| 5,6 5,5 | s/8
N15 5,6 | 7,6 | LAGooN| 6,6 | 6,5 | s/8
N16 6,6 | 6,5 | LAGooN| 5,6 7.6 | s/8
K17 | 6,5 6,6 | LAGOON| 5,5 6,5 | s/8
N18 6,6 | 7,6 | Lacoon| 7,6 | 5,5 | s/8
N19 6,6 | 8,7 | Lacoou| 6,7 | 5,5 | s/
N20 5,6 | 6,5 | LAGOON| 7,6 5,6 | s/8
N21 5,6 | 6,5 | LacooN| 5,6 7.8 | ss8
N22 5,5 6,6 | LAGOON| 5,6 | 6,6 | s/8
N23 6,5 7,7 | LAGoOK| 5,5 6,7 | s/8
N24 s,6 | 8,7 | LAGooN| S,S 7.6 | s/8
N2S 5,5 5,5 | LAGOON| 5,5 6,6 | s/8
N6 | 6,5 6,6 | LAGOON| 5,5 7,7 | s/8
N7 | 5,5 7,7 | LacooN| 8,7 | 6,6 | s/8
N8 | 4,4 6,6 | LAGOON| 7,6 7.7 | ss8
N29 | 4,5 5,5 | LAGOON| 6,6 7.6 | s/8
N30 6,5 6,6 | LAGOON| 7,6 | 6,7 | ss8
N31 5,5 6,6 | LAGOON| 7,6 7.6 | s/8
N32 5,6 | 7,6 | LAGOON| 6,6 7.7 | s/8
N33 5,5 7.6 | LAGoON] 6,6 | 6,7 | ss8
N34 5,4 6,6 LAGOON 7,7 5,5 s/8
N35 4,4 7,7 | LAGOON| 6,6 7,7 | s/
N36 | 4,4 6,6 | LacooN| 7,7 | 5.5 | s/8
%37 | 5,5 7,6 | Lacoos| 6,6 | 6,7 | s/B
N38 4,4 5,5 | LAGOON| 6,7 | 5,5 | s/B
N39 5,4 | 6,6 | tacoon| 8,6 | 6,7 | s/8
N4O 6,6 | 7,6 | tacoon| 7,7 | 5,6 | ss8
NG 56 | 5,5 | LAGooN| 6,6 | 6,6 | s/8
NG2 4,5 5,5 | LAGOON| 7,6 | 5,5 | s/8
NG3 4,5 5,5 | LAGOON| 6,6 | 6,7 | s/8
NG 5,5 6,5 | Lacoon| 7,8 | 5,5 | s/8
N4S 5,5 6,6 | LAGoON| 7,6 | 7,6 | s/B
) 4,5 6,7 | LAGOON| 6,5 6,6 | s/
N7 | 5,5 | 6,6 | tacoon| 6.7 | 6,5 | s/8
N4 5,5 | 6,7 | LAGooN| 6,5 7.7 | s/8
N9 | 6,5 6,6 | LAGOON| 7,7 | 6,5 | s/8
NS0 5,5 6,5 | LAGOON| 6.5 6,6 | s/8
NS 6,6 | 5,5 | LAGooN| 7,7 | 7.6 | ss8
N52 6,5 | 6,5 | LAcooN| 7,7 | 6,6 | s/8
NS3 6,5 5,5 | LAGooN| 7,6 7.6 | s/
NS4 5,4 7.7 | taGooN| 7,7 | 5,5 | s/8
NS5 5,5 6,6 | LAGOON]| 5,5 5,6 | s/

/8 s/8  S/B /8 /8
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Table 2

Volumes & Preservatives
80il & SBediment Samples

_ —
IIParameters No. | Size Type Preserv
—
TPH 1 100 ml glass none
Semivolatiles 1 500 ml glass hone
Pesticides
Herbicides
Metals 1 200 ml polyethylene none
Cyanide
Radiologic 1 500 gram plastic bag none




Table 3

Organic & Inorganic Data Summary

8oil samples

Parameter Units | BKG COMP1 | COMP2
TPH mg/kg | ND ND ND
TPH - Misc mg/kg | 14.9 5.1 5.1
gsemivolatiles ,
Benzoic Acid ug/kg | ND ND 30
2-Methylnaphthalene ug/kg | ND ND 10
Phenanthrene ug/kg | ND ND 30
Di-n-butylphthalate ug/kg | ND ND 50
Fluoranthrene ug/kg § ND 30 50
Pyrene ug/kg { ND 30 30
Butylbenzylphthalate ug/kg | ND ND ND
Bis(2-Ethylhexyl)phthalate ug/kg | ND ND ND
Pesticides/PCBs ug/kg | ND ND ND
Herbicides ug/kg | ND ND ND
Metals

Arsenic mg/kg 5.8 5.89 7.41
Lead mg/kg { 17.4 13.6 15.9
Mercury mg/kg | ND ND ND
Selenium mg/kg | ND ND ND
Thallium mg/kg | ND ND ND
Antimony mg/kg 6.9 ND 7.4
Beryllium mg/kg | ND ND ND
Cadmium mg/kg 1.1 ND ND
Chromium mg/kg | 14.5 18.1 15.5
Copper mg/kg | 24.0 [22.8 |25.0
| Nickel mg/kg | 18.0 }|18.3 [19.2
| Silver mg/kg | ND ND ND

| Z2inc mg/kg [ 61.6 |62.4 |57.4
Cyanide ug/kg | ND ND ND

y . ISR - o e S T .
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Table 4A

Radiologic Data Susmary
Unbiased Soil Samples

r e
, Parameter Units BKG ust us2 us3 usé UsS usé
Type Background investigative investigative investigative investigative investigative investigative
Depth 0-6% 0-6% 0-6 0-6% 0-6" 0-6" -0-6%
faboratory 17C 11¢ 17C 17C 171C 17C 17C
Gross Alpha pCiszg | 33.0 +/- 11.4 | 23.6 +/- 9.9 | 26.0 +#/- 10.1 | 25.8 +/- 10.1 | 20.0 +/- 8.5 | 18.3 +/- 8.3 | 27.5 +/- 9.9
Gross Beta pCisg | 27.9 ¢/~ 9.6 23.5 +/- 8.5 30.0 +/- 11.1 31.1 +/- 10.9 29.0 +/- 9.9 25.6 +/- 9.7 25.1 +/- 8.0
Uranium-234 pCi/g 1.1 +/- 0.3 1.3 +/- 0.3 1.2 +/- 0.3 0.9 +/- 0.2 1.0 +/- 0.2 1.3 +/- 0.3 1.2 ¢/- 0.3
Uranium 235/236 pCifg | < 0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
Urenium 238 pCi/g 1.1 +/- 0.3 1.0 +/- 0.2 1.2 +/- 0.3 0.9 +/- 0.2 0.7 +/- 0.2 1.0 +/- 0.2 1.2 +/- 0.3
Thorium 230 pCi/g 3.6 +/- 0.6 2.5 +/- 0.5 1.8 +/- 0.4 2.2 +/- 0.5 2.1 ¢/- 0.4 3.0 +/- 0.7 2.5 +/- 0.5
Thor {um-232 pCi/g 1.5 +/- 0.3 1.0 +/- 0.3 1.2 +/- 0.3 1.2 +/- 0.3 1.1 4/- 0.3 1.6 +/- 0.4 1.2 +/- 0.3
Potassium-40 pCizg | 18.4 +/- 2.9 9.9 +/- 1.4 1.7 +/- 1.6 14.6 +/- 1.9 17.7 +/- 2.9 18.6 +/- 3.0 19.7 ¢/- 3.2
Cesium-137 pCi/sg < 0.2 0.3 +/- 0.05 0.3 +/- 0.06 9.2 +/- 0.06 <0.2 <0.2 0.2 +/- 0.05
Radium-226 pCisg 1.1 ¢/~ 0.1 1.0 +/- 0.1 1.2 +/- 0.1 1.2 ¢«/- 0.1 1.1 +/- 0.1 1.1 +/- 0.1 1.2 +/- 0.1
Radium-228 pCi/g 1.3 +/- 0.2 1.1 +/- 0.1 1.2 +/- 0.2 1.2 +/- 0.2 1.4 +/- 0.2 1.6 +/- 0.2 1.5 +/- 0.2




Table 48
Radiologic Data Summary v
Areca 81 Biased Soil Samples
" Parameter Units BKG B81A B1A 818 81C
" Type Background fnvestigative | split of BIA dupt. of BIA investigative
Depth 0-6% 0-6» 0-6" 0-6% 6-12¢
taboratory 17C 17C CEP 1TC 11C
Gross Alpha pCizg | 33.0 +/- 11.4 1650 +/- 340 44.6 ¢+/- 1.8 1980 +/- 400 1810 +/- 370
Gross Beta pCirg | 27.9 +/- 9.6 313 +/7- 66 | 21.2 +/- 0.6 304 +/- 64 276 +/- 58
Uranium-234 pCi/g 1.1 +/- 0.3 7.9 +/- 1.0 4.2 +/- 0.5 6.3 +/- 1.1 7.4 +/- 1.0
Uranium 235/236 pCi/g < 0.6 <0.6 0.6 +/- 0.2 <0.6 <0.6
Uranium 238 pCi/sg 1.1 +/- 0.3 6.9 +/- 0.9 1.6 +/- 0.3 6.3 +/- 1.1 7.0 +/- 1.0
Thorium 230 pCi/g 3.6 +/- 0.6 1580 +/- 370 <0.2 1390 +/- 270 1430 +/- 360
Thor jum-232 pCisg | 1.5 ¢+/- 0.3 5.1 ¢/- 1.6 1.0 +/- 0.2 4.1 ¢/- 1.1 6.7 +/- 2.2
Potass ium-40 pCizg | 18.1 /- 2.9 12.6 +/- 2.2 1.1 ¢/- 1.4 6.8 +/- 1.5 11.6 +/- 2.0
Cesium-137 pCi/g < 0.2 <0.2 0.1 +/- 0.1 0.2 0.3 +/- 0.1
Radium-226 pCis/g 1.1 +/- 0.1 39.5 «/- 3.3 41.4 +/- 0.4 29.6 +/- 4.5 26.0 +/- 3.7
Radium-228 pCi/g 1.3 +/- 0.2 1.0 +/- 0.3 <0.1 1.0 +/- 0.3 1.3 +/- 0.3
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Table 4C

Radiologic Data Summery

Area B2 Biased Soil Samples

Parameter Units BXG B2A B2A B28 82C
Type Background investigative split of B2A dupl. of B2A investigative
Depth 0-6% 0-6» 0-6% 0-6" 6-12n
Laboratory 17C 17C CEP 17C 17C
Gross Alpha pCi/g | 33.0 +/- 11.4 7810 +/- 1570 ] 199 +/- 2.4 | 5560 +/ 1120 1080 +/- 220
Gross Beta pCi/zg | 27.9 +/- 9.6 969 +/- 197 34.5 +/- 0.5 776 +/- 159 149 +/- 35
Uranium-234 pci/g 1.1 +/- 0.3 18.0 +/- 2.4 14.4 +/- 0.8 | 11.3 +/- 1.5 2.0 +/- 0.3
Uranium 2357236 pCi/g < 0.6 2.1 +/- 0.4 0.2 +/- 0.1 <0.6 0.7 +/- 0.2
Uranium 238 pCi/g 1.1 +/- 0.3 1.4 +/- 1.6 2.4 +/- 0.3 6.5 +/- 0.9 2.1 +/- 0.4
Thorium 230 pCi/g 3.6 +/- 0.6 1 3720 +/- 780 <0.2 2820 +/- 580 574 +/- 113
Thor ium-232 pCi/g 1.5 +/- 0.3 4.5 +/- 1.3 1.3 +/- 0.5 | 13.1 +/- 3.0 1.2 +/- 0.5
Potassium-40 pCi/g | 18.1 +/- 2.9 9.4 +/- 1.8 9.2 +/- 3.3 9.2 4/- 1.7 9.5 +/- 1.6
Cesium-137 pCi/g < 0.2 <0.2 <0.1 ‘<0.2 <0.2
Radium-226 pCi/g 1.1 +/- 0.1 15.1 +/- 1.9 132 +/- 8.0 ] 59.3 +/- 4.7 9.9 +/- 1.6
Radium-228 pCi/g 1.3 +/- 0.2 1.3 +/- 0.4 | 150 +/- 38 1.2 +/- 0.3 1.0 +/- 0.2




Tabte 40
Radiologic Data Sussmary
Composite Soil Samples

= =SS
Parameter Units BKG COMP1 COoMP2
Type Background investigative investigative
Depth 0-6v 0-6" 0-6n
Laboratory I17C 17C 17C
Gross Alpha pcisg | 33.0 +7- 11.4 | 15.0 ¢/- 7.1 | 18.4 ¢/- 8.2
Gross Beta pcirzg | 27.9 +/- 9.6 | 25.5 +/- 10.1 | 21.8 +/- 9.8
Urenium-234 pCi/g 1.1 +/- 0.3 1.0 +/- 0.3 1.0 +/- 0.2
Uranium 235/236 pCi/g < 0.6 <0.6 <0.6
Uranium 238 pCi/g 1.1 +/- 0.3 1.0 +/- 0.3 0.8 +/- 0.2
Thorium 230 pCi/g 3.6 +/- 0.6 2.2 +/- 0.5 2.4 +/- 0.4
Thorium-232 pCi/g 1.5 +/- 0.3 1.3 +/- 0.3 1.2 +/- 0.3
Potass jum-40 pCi/g | 18.1 +/- 2.9 10.1 +/- 1.4 18.2 +/- 2.9
Cesium-137 pcizg | <o0.2 <0.2 <0.2
Radium-226 pCi/g. 1.1 +/- 0.1 1.1 +/- 0.1 1.2 +/- 0.1
Radium-228 pCi/g 1.3 +/- 0.2 1.2 +/- 0.2 1.3 +/- 0.2




Table S

organic & Inorganic Data Summary
Sediment Samples

S S |
parameter Units | BKG 83 84
TPH mg/kg { ND ND ND
TPH ~ Misc mg/kg | 14.9 12.0 6.3
gsemivolatiles
Benzoic Acid ug/kg | ND 35 140
2-Methylnaphthalene ug/kg | ND ND ND
Phenanthrene ug/kg | ND 30 40
Di-n-butylphthalate ug/kg | ND 10 100
Fluoranthrene ug/kg | ND 40 ND
Pyrene ug/kg | ND 50 30
Butylbenzylphthalate ug/kg | ND ND 50
Bis(2-Ethylhexyl)phthalate ug/kg | ND ND 190
Pesticides/PCBs ug/kg | ND ND ND
Herbicides ug/kg | ND ND ND
Metals
Arsenic mg/kg 5.8 2.12 5.6
Lead nmg/kg | 17.4 12.4 17.8
Mercury mg/kg | ND ND 0.18
Selenium mg/kg | ND ND ND
Thallium mg/kg | ND ND ND

i Antimony mg/kg 6.9 | ND 6.7
Beryllium mg/kg | ND ND ND
Cadmium mg/kg | 1.1 |ND ND
Chromium ng/kg | 14.5 5.5 |13.1
Copper mg/kg | 24.0 |15.2 |23.0
Nickel ng/kg | 18.0 9.7 |16.3
Silver mg/kg | ND ND ND

mg/kg | 61.6 32.8 56.8

LS¥anide _ ug/kg | ND ND ND




Table 6
Radiologic Date Summnry
Sediment Samples

L= e
Parameter Units BKG s1 s2 s3 4 '
Type Background investigative investigative investigative investigative
Depth 0-6% 0-6% 0-6% 0-6% 0-18"
Laboratory 17C 17C 17C 1TC 1TC
Gross Alpha pCi/g 33.0 +/- 11.4 32.1 +/- 11.8 17.4 +/- 7.7 23.2 +/- 9.1 219 +/- 50
Gross Beta pCi/g 27.9 +/- 9.6 26.7 +/- 11.0 25.7 +/- 9.1 17.9 +/- 7.6 27.3 +/ 9.4
Uranium-234 pCi/g 1.1 +/- 0.3 1.0 +/- 0.3 1.0 +/- 0.3 0.7 +/- 0.2 1.1 +/ 0.3
Uranium 235/236 pCi/g < 0.6 <0.6 <0.6 <0.6 <0.6
Uranium 238 pCi/g 1.1 +/- 0.3 0.9 +/- 0.2 1.1 +/- 0.3 0.8 +/- 0.2 0.6 +/- 0.2
Thorium 230 pCi/g 3.6 +/- 0.6 1.3 +/- 0.3 2.3 +/- 0.4 2.6 +/- 0.4 2.4 +/- 0.5
Thorium-232 pCi/g 1.5 +/- 0.3 1.0 +/- 0.3 1.2 +/- 0.3 0.7 +/- 0.2 1.1 +/- 0.3
Potassium-40 pCi/g 18.1 +/- 2.9 17.7 +/- 3.0 5.1 +/- 1.0 10.2 +/- 1.4 10.9 +/- 1.5
Cesium-137 pCi/g < 0.2 <0.2 .07 +/- .03 <0.2 <0.2
Radium-226 pCi/g 1.1 +/- 0.1 1.2 +/- 0.2 1.2 +/- 0.1 0.8 +/- 0.1 1.2 +/- 0.1
Radium-228 pCi/g 1.3 +/- 0.2 1.2 +/- 0.3 1.3 +/- 0.2 0.6 +/- 0.1 1.3 +/- 0.2 |




TABLE 7

FORD (EARTH CITY), PHASE 11 PROPERTY EVALUATION
DOMNHOLE GAMMA LOGGING RESULTS

DEPTH MELL | VELL | MELL | WELL | MELL | WELL | WeLL

c6* INTERVALS)| wmits! | mu-101] mi-102] ma-103| mu-104 mu-105| mu-106| mi-107
6 A CNTS/MIN| 3600 | 4000 | 4000 | 3900 | 3700 | 3800 | 3600
12 8 CNTS/MIN| 4000 | 4200 | 4000 | 4200 | 3600 | 3800 | 4000
8 ¢ CNTS/MIN| 4000 | 4200 | 4000 | 4400 | 3800 | 3800 [ 3e00
2% D CNTS/MIN] 4000 | 4200 | 4000 | 4400 | 4000 | 4400 | 3800
30 E CNTS/MIN| 4200 | 4300 | 3200 | 4500 | 4000 | 4400 | 3800
% F CNTS/MIN| 4000 | 4200 | 4000 | 4700 | 4000 | 4000 | 3600
@2 6 CNTS/MIN| 4000 | 4200 | 4000 | 4500 | 4000 | 4000 | 3800
8 H CNTS/MIN| 3600 | 3900 | 4000 | 4000 | 4300 | 4000 | 3400
5 1 CNTS/MIN| 3400 | 3700 | 4000 | 3300 | 4000 | 4000 | 3400
60  J CNTS/MIN| 4000 | 3800 | 4000 | 4000 | 3500 | 3280 | 3800
6 K CNTS/NIN| 4000 | 4000 | 4000 | 4000 | 3s00 | 4200 | 3800
L CNTS/MIN| 3800 | 3700 | 4000 | 4300 | 3800 | 4400 | 4000
7 M CNTS/MIN| 3700 | 3700 | 4000 | 4300 | 3300 | 4400 | 4000
8% N CNTS/MIN| 3700 { 3700 | 4000 { 4300 | 3700 | 4400 | 4200
90 o cnts/min| 3500 | 3800 | 4000-| 4000 | 3800 | 4200 | 4000
9% P CNTS/MIN| 3600 | 3700 | 3100 | 4000 | 4000 | 4000 | 4200

12 @ CNTS/MIN( 3400 | 3700 | 3400 | 4000 | 4000 | 4200 4000

108 R CNTS/MIN| 3400 | 3700 | 4000 | 4000 | 4000 | 4000 | WATER

14 s CNTS/MIN| 3200 | 3600 | 4000 | 3300 | 3300 | 4000

120 1 CNTS/MIN| 3500 | 3300 | 3600 | 3600 | 3600 | WATER

126 U NTS/MIN| 3400 | 3200 { 3700 | 3900 | 3900

132 v CNTS/MIN] 3400 | 3000 | 3400 | 3900 | 3900

138 W CNTS/MIN| 3500 | 3000 | 3600 | 3700 | 3700

%6 X CNTS/MIN| 3600 | 3000 | 3600 | 3700 | 3700

150 v CNTS/MIN] 3400 | 3000 | WATER | WATER | WATER

156 2 CNTS/MIN| 3300 | 3000

162 AA CNTS/MIN| WATER 3100

168 AB CNTS/MIN 3100

174 AC CNTS/MIN WATER

Readings are in gross counts per minute without background subtracted.




Table 8
Volumes & Preservatives
Water Samples

Iparameters _ No. | Size Type _ Preserv
VOAS 2 40 ml glass HC1l
semivolatiles 1 2 liter amber glass none
Pesticides/PCBs 1 1 liter amber glass none
Herbicides 1 1 liter amber glass none
Metals 1 250 ml polyethylene HNO,
Cyanide 1 500 ml polyethylene | NaOH
Radiologic 1 4 liter plastic HNO,4
(Filtered)

Radiologic 1 4 liter plastic HNO,
(Unfiltered)




Organic & Inorganic Data Summary

Table 9

Vater Samples
PARAMETER UNITS MY-101 Mi-102 MW-103 MY- 104 MuW- 105 Mu- 106 M- 107 Mu-108 M- 109 MU-109D | Mu-110 “
Type inv iny inv inv inv inv inv 102 102 102 rinse “
Laboratory SW SW SW SW SW SW S SW EEL EE] SW
VOCs (selected) “
Methylene Chloride ppb 18 6 16 8 26 8 1 J8 18 B 19 8 16 8 15 8 ND ND 16 B “
Acetone _ppb 54 ND 17 B 5 JB 6 J & J 3J ND ND ND 4 J8 “
1-1 Dichloroethane ppb ND 34 ND ND ND ND ND ND 6 ND ND "
1-1 Dichloroethene ppb ND ND ND ND ND ND ND 34 ND ND ND
Toluene ppb ND ND 8 ND ND ND ND ND ND ND ND "
Ethyl Benzene ppb ND ND 2 J KD ND ND ND ND ND ND ND "
_Xytene ppb ND ND 10 ND ND ND ND ND ND ND ND “
Semivolatiles (selected) "
Di-ethylphthalate ppb ND ND ND ND ND ND KD ND ND ND 8 J “
Bis(2-ethylhexy!)phthalate ] ppb ND 2 J8 ND ND 2 J 27 ND ND ND 14 ND
Chrysene ppb ND 14 ND ND ND ND ND ND ND ND ND f
Pesticides/PCBs ppb ND ND ND ND ND ND ND ND ND ND ND
Herbicides ppb ND ND ND ND ND ND ND ND ND ND ND
Metals (selected)
Ant imony ppb ND ND 34.5 ND ND 44.7 33.1 34.5 ND ND ND
Arsenic ppb NO ND ND ND ND ND ND ND 3.1 2.5 ND
Copper ppb 152 326 43 131 3 80 62 81 ND ND 102
Mercury ppb ND ND ND ND ND ND ND ND 0.48 ND ND
Nickel ppb ND 13.8 ND ND ND ND 10.9 14 ND ) ND ND
Selenium pob ND ND ND ND ND ND ND ND 1.3 ND ND
Silver ppb ND ND ND ND ND ND ND ND 1.1 ND ND
Zinc ppb 102 52.8 34.1 40.7 489 56.4 43 44.5 ND ND 40.5
Cyanide ppm ND ND NO ND ND ND ND ND ND ND ND




Table 10A

Rediologic Data Summary

Mater Samples

Porameter Units m101-U mi101-F mi02-u mi102-F M4103-U mi103-F “
Type fnvestigative investigative investigative investigative investigative investigative “
Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered
Laboratory 1TC 17C 17C 17C 17C 17C
Gross Alpha pcizt | < 10.0 < 7.7 < 8.1 < 2.3 17.2 +/- 9.6 | < 7.0
Gross Beta pCi/st 26,1 +/- 8.4 9.5 +/- 6.3 7.1 ¢/- 5.5 < 8.4 23.4 +/- 10.1 <13.4
Uranium-234 pcisl 9.1 +/- 1.8 1.3 +/- 0.3 1.4 +/- 0.4 | 2.4 4/- 0.6 1.3 +/- 0.2 5.1 +/- 0.9
Urenium 2357236 pCist 1.4 +/- 0.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Uranium 238 pCist 8.6 +/- 1.7 < 1.0 1.3 +/- 0.4 1.6 +/-_0.5 1.2 +/- 0.2 3.6 +/-_ 0.7
| Thorium Z30 pcisl | 1.0 +/- 0.4 | < 1.0 < 1.0 < 1.0 1.2 4/- 0.5 | 1.64/- 0.5 |
Thor ium-232 pCi/t | < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Potass ium-40 pCi/l <130 <160 <140 <180 <150 <180
Cesium-137 pCi/t < 20 < 20 < 20 < 20 < 20 < 20
Radium-226 pCi/t < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
lI Redium-228 pciszt | < 3.0 < 3.0 < 3.0 <30 _ ]<30 < 3.0




Crxninirtiae.

Tablte 108

Radiologic Data Summary

Vater Samples

Psrameter Units w104-u MW104-F mi105-U MW105-F MW106-U mi106-F “

Type investigative fnvestigative investigative fnvestigative investigative investigative “

Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered
Laboratory 17C 17C ' 17C 17C 17C 1TC

Gross Alpha pei/l | 1.4 +/- 7.4 | < 2.0 16.9 +/- 8.3 | < 10.1 101 +/- 23 < 10.2
Gross Beta pei/l 18.7 +/- 7.4 < 8.3 14.5 +/- 9.1 7.32 +/- 5.6 29.5 +/- 12.2 < 16.0
Uranium-234 pcisl 3.8 ¢+/- 0.7 2.0 +/- 0.5 | < 1.0 1.3 +/- 0.3 2.2 +/- 0.5 3.8 +/~ 0.6
Uranium 235/236 pCizl | < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Ursnium 238 pCi/l 2.7 #/- 0.6 1.1 +/- 0.4 < 1.0 < 1.0 1.6 +/- 0.4 2.7 +/- 0.5
Thorium 230 pCi/l 2.0 +/- 0.6 < 1.0 < 1.0 < 1.0 4.5 +/- 1.2 < 1.0
Thorium-232 pCi/t 1.5 +/- 0.6 < 1.0 < 1.0 < 1.0 6.1 +/- 1.5 < 1.0
Potass ium-40 pCi/l <140 104 +/- 60 145 +/- 74 <140 283 +/- 114 <140
Cesium-137 pCi/t | < 20 < 20 < 20 x 20 < 20 _ < 20
Rodium-226 pCi/t < 1.0 < 1.0 < 1.0 < 1.0 1.4 +/- 0.3 1.1 +/- 0.3
Radium-228 pCist < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0




Table 10C
Radiologic Data Sumsary

Vater Samples
Parameter Units mIo7-u NW107-F MW108-U MJ108-F MW109-U W109-F
Type investigative fnvestigative | dupl. MW102-U | dupt. mW102-F split m102-U4 split mi102-F
Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered

Laboratory 17C 17C 17C 17C CEP CEP
Gross Alphs _pcizl ] 202 +/- 36 < 10 < 7.5 < 10.6 < 2.0 < 2.0
Gross Beta pCi/l 17.7 +/- 11.0 < 9.3 < 10.3 < 8.4 7 +/-3 < 3
Uranium-234 i/l < 1.0 1.6 +/- 0.4 2.2 +/- 0.5 3.6 ¢/- 0.6 < 0.6 < 0.6
Uranium 235/236 pci/L | < 1.0 < 1.0 < 1.0 < 1.0 < 0.6 < 0.6
Uranium 238 _pCi/l < 1.0 1.2 +/- 0.3 1.7 +/- 0.4 2.9 +/- 0.5 < 0.6 < 0.6
Thorium 230 pCist < 1.0 < 1.0 1.6 +/- 0.6 < 1.0 < 0.6 < 0.6
Thoriue-232 pCi/l < 1.0 < 1.0 < 1.0 < 1.0 < 0.6 < 0.6
Potassiue-40 _pCist <180 <180 <190 <150 < 5 < 5
Cesium-137 pei/t < 20 < 20 < 20 < 20 11.0 +/- 0.8 < 2
Radium-226 pCi/l < 1.0 < 1.0 < 1.0 < 1.0 1.5 +/- 1.0 < 0.6
Radium-228 pCi/l | < 3.0 < 3.0 < 3.0 < 3.0 < 1 < 1




Table 10

Radiologic Dats Susmmary

Moter Samples
Parameter mit10-u mi110-F WAT
Type rinse ringe goil rinse
Unfiltered Filtered
Laboratory 17C ITC 1TC

Gross Alpha pCist < 1.0 < 1.0

Gross Beta pCi/l < 4.0 < 4.0

Uraniue-234 pCist < 1.0 < 1.0

Uranium 2357236 pCist < 1.0 < 1.0

Uranium 238 pCist < 1.0 < 1.0

Thorium 230 i/L ] < 1.0 < 1.0

Thor ium-232 pCi/t < 1.0 < 1.0

Potassium-40 pCi/l <100 <190

Cesium137 pcist |} < 20 < 20

Radium-226 i/t | < 1.0 < 1.0

Radium-228 pCist | < 3.0 < 3.0




TABLE 11

L§ L SAMPLE REANALYSIS DATA
| Type Parameter(s) Date Results + 2G (units)
- Reanalyzed
o Sediment Gross alpha 5/25/90 19.3 + 8.6 (pCi/g)
Soil Gross alpha 5/25/90 1140 + 240 (pCi/g)
Gross beta 5/25/90 250 £ 53 (pCi/g)
l Thorium-230 | 6/07/90 1750 + 360 (pCi/g)
" B2A | Soil Gross alpha 5/25/90 4100 + 830 (pCi/g)
I Gross beta 5/25/90 627 + 129 (pCi/g)
I Thorium-230 | 6/07/90 3530 + 970 (pCi/g)
I Radium-226 5/25/90 89.5 + 4.7 (pCi/g)
I Radium-228 5/25/90 < 1.16 (pCi/g)
k MW106-U | Groundwater | Gross alpha | 5/25/90 | 307 + 133 (pCi/g)

D&M Job No. 19943-002-045
June 14, 1990
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i:[ CRON CORPORATION

' 12345 KINSMAN ROAD, NEWBURY. OHIO 44065
- (216) 564-2251 telex 980474
'i CERTIFICATE OF INSTRUMENT CALIBRATION
i DAMES & MOORE ' Ly
-i micro rem A880N
INSTRUMENT MODEL: SERIAL 4
-i CALIBRATION DATA
¥
| | ;
i] | RANGE EXPOSURE RATE{INST. READING EXPOSURE RATE; INST. READING|
L : : :
‘- : H | |
ij X1000 160 mR/h 160 | 40 mR/h 40 !
| i
. _] !'
i, X100 ' 16 mR/h 16 4 mR/h 4 ‘
i] X10 1.6 mR/h 1.6 400 uR/h 400
i_ X1 160 uR/h 160 40 uR/h 40
X0.1 16 uR/h 16

i

' THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE
STATING ITS TRACEABILITY TO N.B.S. (N.I.S.T.) STANDARDS.

—oy i* INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SOURCE USING A CONVERSION
',_‘ FACTOR OF 1 urem/h

- 1 uR/h
l ~ OTHER CALIBRATIONS AVAILABLE UPON REQUEST. -
'!“' CALIBRATED BY: -\DAM N A DATE:

7
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CHRON CORPORATION

12345 KINSMAN ROAD, NEWBURY, OHIO 44065

(216) 564-2251

CERTIFICATE OF INSTRUMENT CALIBRATION

DAMES & MOORE

CUSTOMER:

1

INSTRUMENT MODEL:

micro rem

SERIAL #

telex 980474

08 HOOHO

AB882N

- CALIERATION DATA
-' | | | | |
— RANGE EXPOSURE RATEZ|INST. READING; EXPOSURE RATE;INST. READING
| | | :
1. ] I |
-= X1000 160 mR/h | 160 40 mR/h 40 !
J' | | |
- | |
_' X100 16 mR/h 16 4 mR/h 3.9 ,
i
i" X10 1.6 mR/h 1.6 400 uR/h 400
X1 160 uR/h 160 40 uR/h 40 )
Xa.1 16 uR/h 16

gt o

i]
i !

=

1 urem/h

OTHER CALIBRATIONS AVAILABLE

CALIBRATED BY:

1 uR/h

ON REQUEST.
DATE

—

T2 C 'Zesmﬁ.-\
77

(N.I.S.T.) STANDARDS.

THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE
STATING ITS TRACEABILITY TO N.B.S.

* INSTRUMENT CALIBRATED WITH A CS-137 GAMMA SCURCE USING A CONVERSION
FACTOR OF

J-19-90
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APPENDIX C
Laboratory Analytical Data
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btded . D EIUIA LD L L) g pv PG oUTOFETATE * 'O/BAt-B1HH ¢ rFax- 505-9d&2-928Y
Dames % Moore Date Received: 04/18/90
11701 Borman Drive, Suite 3340 Date Reported: 05/09/90
Saint Louls, MO &31464 Work Order: ?20-04-333
Category:
Attn: Dave Purington -
Work ID: Environmental DAMES & MOORE
PO # .
MAY 14 1990
Tect HW109U MW10YF
! . §T. Louss, miss
Units .
08/17/90 11:00 04/17/90 11:00 i
Gross Alpha e 2
pCi/liter
Gross Beta 1+/-3 3
- pCi/liter
Cesium-137 11.008 <
' pCi/liter
Patassium-40 {5 S
. pCi/liter
Radium-224 _ 1.5¢4/-1.0 0.6
pCi/liter
Rad1um-228 {1 |
pCi/liter
Thorium-228 0.6 0.6
. pCi/liter
Tharium-230 0.6 0.6
pCi/liter :

ecnoneetnn wil b one 0ame wit ot specul peeiws
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Page 2 CEP, Inc. REPORT Work Order %  90-04-353
Received:  04/18/90 05/09/90 14:18:30 Continued From Above
Test MW109U MW109F
Units
04/17/90 11:00 04/17/90 11:00
Thorium=-23¢ 0.6 0. 6
pCi/liter .
Uranium-234 0.6 0.4
pCi/liter
Uranivm-235 {0.6 0.6
pCi/liter
__Uranium-238 0.6 0.4
pCi/liter

Certified By: . W



ITRS. Work Order & SO-04-049

Page 1 Oat Ril,e REPORT
_Received: 04/13/90 05/18/90 19:17:24

REPORT DAMES & MOORE PREPARED IT/RADICLOGICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1550 BEAR CREFX ROAD
SUITE_340 OAX RIDGE, TN 37831

ST_LOUIS, MO 63144 TIFIED BY

ATTEN DAVID PURINGTON ATTEN ERS
PHDNE 613-482-9707 CONTACT JIM DILLARD

A1

AMENOED TO CORRECT UNITS AND RESULTS. U-T50 AND TH-230 AND

i i/ ! ! ! -
: o
;
9

TH~232 WERE ALSO ADDED TO COMPLETE REPORT.
B WORX ID WATER SAWPLE -
TAREN
TRANS
TYPE
P.C. ¢
INVOICE under separate cover
SAWPLE IDENTIFICATION TEST CODES and NAMES used on this report
01 BAT CALPHA CROSS ALPHA
CBETA  CROSS BETA
- €S CAMA SPEC
RA225  RA-224
| RAZ2 AA-228
THe28  TH-228
i THE0_ TH-230
THe2 TH-232
U234 -2
] U235 U-235/236
238 4238

 ome) .

wanr il

“g@naY - 1550

ST. LUUIS, nlSSOURS
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Page 2
Received: 04/13/90

ITRSL Dak Ridge

REPORT
Results by Sample

SAMPLE ID WAT FRACTION 01A  TEST CODE
Date & Time Tollscted 04/17F0
INITS p€i/l VERIFIED BY KDF
WRTN 03/18/90
CA'MA SPEC RESLT  2-SICMA OTHER RESWLT  2-5I1GMA
K-40 1. B4E+2 CROSS ALPHA 2 27E+1 0. 36E+1
Cs~137 Q. 0+ CROSS BETA 4.9ZH0 2 17E40
RA-226 2 16640  0.63+0
RA-228 C4. 88E+0
U-234 1.0X+1  0.20E+1
U-235/236  €1.0E40
-238 8.65€40 1.B0EH
TH-230 & 01E+1  0.87E+1

TH-22

<1.0E+0

(S WVE pamw SPEC

Wort Order # SO-D4-049

tegory



COMPANY DAYES & MODRE
FACILITY §T. LOUIS, MO

{

WORK ID WATER SAWPLE

Page | ' TTRSL Oat Ru’e REPORT Work Order § SO-04-049
Received: 04/13/%0 05/18/90 19:17:24
REPORT DAMES ¥ MDORE ' PREPARED IT/RADICLDGICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1530 BEAR CREEK ROAD /
SUITE 340 AKX RIDGE, TN 37831
ST. LOUIS, MO 63145 TIFIED BY
ATTEN DAVID PURINCTON ATTEN ERS
PHINE 415-482-9707 CONTACT JJIM DILLARD

CLIENT DWES ST SNPLES |

ANENDED TO CORRECT UNITS AND RESWLTS. U-1S0 AND TH-230 AND
TH-232 WERE ALSO ADDED TO COMPLETE REPORT.

meh ‘mmk ok ‘ol wei

TAMEN

TRANS

TYPE

P.O. ¢

INVOICE under separats cover

SAWPLE IDENTIFICATION
01 WAT

min o osie ol 'mel 'mek 'emh !

mm | ke mim ' |

\._g“_’- . ;\'h"nu'

T MAY i 1550
l ST. LU, wiSSOURY

TEST CODES and NAMES used on this report
CALPHA CROSS AlPHA
CBETA CROSS BETA
CAMA_SPEC
RAZ2L RA-22b

3

§
!

T
4
i

BRERE
BREE]

G
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Page 2 : ITRSL Dak Ridge REPRT Work Order 8§ S0-04-049
Received: 04/13/90 Results by Sample
SANPLE ID WAT FRACTION 01A  TEST CODE €S NAYE QA SPEC
= Date & Time Collected 04/1270 egory
UNITS §€i/l VERIFIED BY KDF
WRTN 03/18/90
CAMA SPEC RESLT  2-5I0W4 OTHER RESLT  2-SICcMA
K-40 1. 84E42 CROSS ALPHA 2 27E+1 0. 34E+1
Cs-137 Q 0E+ CROSS BETA 4.9+ 2 1TEX
RA-225 21640 0.6FH
RA-228 <b. BSEH)
U-234 1.026+1 0. 20E+1
U-23%/236 <1.0EH0
U-238 8. 65+ 1.BEH
TH-230 4 01E+1  0.B7E+1
TH-22 <1. 0E+0
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Page 1 : ITRSL Cat Ridge REPORT Wort Order # SO-04-045
Received: 04/18/90 05718/90 15:27: 40
REPORT DAMES & MOORE PREPARED JT/RADIOLOCICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1350 BEAR CREEK ROAD (
SUITE 40 0AX RIDGE, TN 37831 7
ST. LOUIS, MO 43144 TIFIED BY
ATTEN DAVID PURINCTIN ATIEN ERS
PHONE 415-482-9707 CONTACT JIM DILLARD

CLIENT DAYES ST SAPLES 12
COPANY DAMES & MOORE ,
FACILITY ST, LOVIS, MO

AENDED TO INCLUDE U-150, TH-230 AND TH-232 FOR ALL FRACTIONS.

WORK 1D WATER SAMPLES
TAKEN
TRANS

TYPE
P.C. &

INVOICE under separate cover

SAMPLE IDENTIFICATION TEST CODES and NAMES uysed on this report
01 MtioU CALPHA CROSS ALPHA
02 Mi110F CBETA  CROSS BETA
03 mi102y ] CAMMA SPEC
04 M102F RA22S  RA-226
05 M108Y RAZ28 RA-228
06 MW108F TH28 TH-228
07 103y THZ0  TH-200
08 M103F e 2R
09 M104U U234 =234
10 WN104F U235 U-235/236
11 W101F =38 U-238

12 W101Y




" Page 2
I Received: 04/18/90

g e I I Ny P R

|} T, e e e

ITRSL Gak Ridge

REPORT
Resylts by Sample

Work Drder § 50-04-0b3

SAPLE 1D MLV FRACTIIN O TEST CODE 65 NAYE CAM 5P
= Date & h_'Colllttol 04/17795_ Eftgotgﬁ'
UNITS pCi/l VERIFIED BY RDV
WRTN 03/18/%0
CAMMA SPEC RESILT  2-5ICMA  (OTHER RESLT  2-5ICMA
k-40 C1. 0e+2 GROSS ALHPA (1. 0E+0
Cs-137 Q. 0E+1 GROSS BETA  <4.0E+D
RA-226 <1. 0E+0
RA-228 Q. 0+
234 <1.0E+0
U-235/236  <1.0E40
U-238 <1.0EX0
TH-20 €1. CE+D
TH-232 <1.0e40

FRACTION 02A  TEST CODE

SAPLE ID MO

WNITS gCill

WRTN 05/18/%0

CAMW SPEC  RESWT  2-5I0W  OTHER

K40 <1992 GROSS ALPHA

Cs-137 Q. 0641 CROSS BETA
RA-226
RA-228
234
U-235/33%
G-28
TH-20
™R

s NAME CAMMA SPE
Date & Tise Collected 04/17/50 cgorﬂw

VERIFIED BY RDJ

RESLY

<1.0e40
<4 0EH0
<. e+
Q. 0EX
. e+
<1. 0E+0
1. 0640
<1. 0E+0
1. 0E40

2-5I0MA
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Page 3 ITRSL Cak Ridge REPORT Work Order § S0~04-D45
Received: 04/18/90 Results by Sample
SAPLE 1D 10U FRACTION TEST CODE €S NAYE SPEC
Date & Ti%ollutﬂ 04/177R0 Category B
UNITS pCi/l - VERIFIED BY RDV
WRTN 05/18/90
CAMA SPEC RESULT  2-510W (OTHER RESLT  2-5I6MA
K-40 {1 4E42 GROSS ALPHA ¢B. 0BEH0
Cs~137 Q. 0E+{ CROSS BETA 7.09E40 3. 44E40
RA-225 <1.0E+0
RA-228 Q. e+
U-234 1.AZEH 0.39640
U-235/236  <1.0EH)
U-238 1. 0EX0 0.3¢EH
TH-230 <1.0E+0
TH-22 1. 0E+0
SAPLE 1D Me102F FRACTION 044  TEST CODE NAE CAMMA SPEC
Date & Tiae Collected 04/17796 Cateqory &
UNITS pCisl VERIFIED BY RV
WRTN 05/18/90
CAMA SPEC RESLT 2-5I0W (OTHR RESLT  2-5I0MA
K-40 <1.BE+2 OROSS ALPHA Q2. 2540
Cs-137 Q@ 0E+1 CROSS BETA  <B. 43X+
RA-225 1. 0E40
RA-228 Q. 0EH0
U-234 243EH 0.5EH
U-235/236  <1.0E40
U-238 LSTEH  0.45%40
TH-230 <1. 0640
TH-232 <1. 0E¥)




e S N Y Q=T e Ly

H
i

- . - i ol - b

r-

Page 4 ITRSL Oat Ridge REPORT Work Order § S0-04-063
Received: 04/18/90 Results by Bample
SAPLE ID p108 FRACTION 034  TEST CODE G5 NAYE GANNA SPEC
Date & Time Collected 04/1770 g0ty
UNITS pCi/l VERIFIED BY RDV
WRN 05/168/90
CAMA SPEC RESLT  2-510M4  OTHRR RESWLT  2-51GMA
k-40 <1. 9E+2 QROSS ALPHA (7. S0EXO
€s-137 Q 0E+] CROSS BETA (1. 03E+1
RA-226 <1. 0E+0
RA-228 Q. 0E+0
U-234 220640 0.47E¥
U-235/236  <1.0E40
U-238 1.67E+0 0. KEH0
TH-220 1.57E+0  0.61EX0
™H-232 <1. 0E+0
SNELE 1D M106F FRACTION 06A  TEST CODE €S NAME CAMMA SPEC
Date & Tisme Collected 04/177%0 Category MA
UNITS pCi/l VERIFIED BY RDJ
WRTN 05/18/%0
CNTA SPEC  RESWT  2-510W  (OTHR RESLT  2-5I6MA
k-4 1. %42 CROSS ALPHA (1. 06E+1
5137 <. 0E+§ CROSS BETA  €B. J4E+0
RA-225 <1. GE+0
RA-228 Q. 0E+0
U-234 3.57EX0 0. 640
U-B%/2336  <1.0EX0
U-238 29X 0. S4EH)
TH-2%0 <1. 0E40
TH-232 . 0EH0
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Page 5
Received: 04/18/90
SAPLE 1D 103U

ITRSL Cak Ridge

REPORT
Results by Sample

Work Order § SO-04-045

FRACTION 07A  TEST CODE €S NAE SAMMA SPEC

UNITS pCi/l

WRTN 05/18/90

CAMWA SPEC  RESWLT

K-40 <1, E+2
Cs-137 Q. (E+1

2-5I6MA  OTHR

GROSS ALPHA
CROSS BETA
RA-225
RA-228
234
U-235/236
238
TH-230
™H-22

Date & Time Collected 04/17/RY Categorg A

VERIFIED BY RDJ

RESILT  2-5ICMA

1L7TE+  0.96E+
L e+ 1. 01E+L
<1. 0E+0
Q. EH
1. 26641 0. 19E+1
<1.0e+0
1.23E+1  0.19e+1
1. 240 0.5+
1. 0e+0

FRACTION 0BA  TEST CODE €S NAE CAMW SPEC

SAPLE 1D MJ103F

UNITS pCi/l

WRTN 05/18/90

CAMMA SPEC RESULT 2510 (THER

K-40 <1 BE+ CROSS ALPHA

Cs-137 Q. 0E+1 GROSS BETA
RA-226
RA-228
U-234
U-235/236
U-238
TH-20
TH-22

Date & Time Collected 04/17/90 Category A

VERIFIED BY ROV

RESLT  2-SIGMA

€7. 00E+0
<1. AE+1
<1. 0E+0
Q. e+
3.10E+0 0.8%+0
<1.0e+0
3.55E40 0. 4EHD
1.57e+0  0.45%+0
(. 0e40
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Work Order & S0-04-045

NAYE CAMMA SPEC

CODE ¢S
4 O41 TS0 - Category ML

VERIFIED BY RDJ

Page & ITRSL Oak Ridge REPORT
Received: 04/18/90 Results by Sasple
SAPLE 1D 104 FRACTION 09A  TEST
Date & Tise Collecte
UNITS pCi/l
RN 03/18/90

CAMA SPEC  RESLT  2-5ICMA

k=40 1. 4E+2
¢s-137 2 0E+!

SAWPLE 1D MW104F

FRACTION 10A  TEST CODE &S

WNITS pCisl

WRTN 05/18/90

CAA SPEC

K-40
Cs-137

RESWLT  2-5I6MA

1.04E+2 0. 80E+2
Q 0E+L

OTHER

GROSS ALPHA
GROSS BETA
RA~25
Ri-228
U-234
U-233/23
U-238
TH-230
23

ONER

CROSS ALPHA
OROSS BETA
RA-226
RA-228
U234
U-235/234
U-238
TH-20
H-ZR

RESWLT

1. 14E+1
1. 87e+!
<1.0e40
Q. 0EH
3. 80E40
<. eX
2 bBEX)
2 00E+0
1. 47X

2-5I0M
0. 74e+1
0. 74e+1
0. 73X
0. e+

0. 431
0. 5540

NAYE CAMMA SPEC

Date & Time Collected 04/177%0 Catrgory WA

VERIFIED BY RDJ

RESWLT

Q 0+
@ &N
<1. 0E+0
Q. 0eH
1.9
<1 GEX0
1. 10E+0
<1.0E¥0
€1.0E+0

2-510A

0. 4840
0.3%+0
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Page 7 ITRSL. Oak Ridge REPORT Work Order § S0-04-043
Received: 04/18/90 Results by Sample
SAPLE [D M101F FRACTION 1A  TEST CODE &S NAE SPEC
Date & Time Collected 04/177 L]
UNITS pCi/l VERIFIED BY RV
WRTN 05/18/9%0
CAMMA SPEC  RESWLT  2-SICMA OTHER RESLT  2-SICMA
K-40 {1, &E+2 CROSS ALPHA (7. 7EH0
Cs-177 Q. 0E+1 CROSS BETA 9.526+0 6.2TEX0
RA-22b <1. 0E40
RA-228 Q. 0EH0
U-234 1. 26640 0.31E40
2357235  C1.0E40
U228 <1. 0EX0
TH-230 <1.0E+0
TH-22 1. 0E+0
SAMPLE 1D M4101U FRACTION 12A  TEST CODE €S NAYE CAMMA SPEC
Date & Tise Collected 04/17750 Category A
UNITS pCi/l VERIFIED BY RDV
WRTN 03/18/%0
CAPA SPEC  RESILT  2-5I0M  OTHER RESLT  2-5I0MA
K-40 (1. E+R CROSS ALPHA  <1.0E+1
Cs-137 Q2. 0E+} CROSS BETA 2 A1E+1  0.BAE+!
RA-226 <1.0EH0
RA-228 Q. e+
U-234 9.06EH0 1.73E+0
U-235/236 1.37EX0 0. 58EH0
U-238 B.HAEHD 1. 6%EH0
TH-230 1. 02E+0 0. 35EH
TH-232 1. 0E+0

-




:h Page | : TTRSL Oat Ridge REPORT Work Order 8 S0-04-064
Received: 04/17/90 05/18/90 16:11:45
REPORT DAYES & MOORE PREPARED IT/RADIOLOGICAL SCIENCES LAB.
TD 11701 BORMAN DRIVE BY 1550 BEAR CREEK ROAD @‘ Z /
- SUITE 340 0AX RIDGE, TN 37831 g
ST. LOUIS, MO 63144 /ﬁmnm BY
ATTEN DAVID PURINCTON ATTEN ERS
PHONE $15-482-5707 CONTACT JIN DILLARD

lo-

CLIENT DAMES ST SANPLES
COPANY DAES 4 MOORE .
FACILITY ST._LOUIS, MO

AENDED TO_INCLUDE U-150, TH-270 AND TH-222 ON ALL FRACTIONS
) AND TO CORRECT CROSS ALPHA AND GROSS BETA RESULTS FOR 03A.

WORK ID WATER SAMPLES

- —

TAKEN
-~ TRANS
_. TYPE
P.0 &
- INVOICE under separate cover
_' SAYPLE IDENTIFICATIDN TEST CODES and NAMES used on this report
01 M10SU CALPHA CROSS ALPHA
- 02 WNIOSF GBETA QROSS BETA
‘. 03 108U 85 AN SPEC
' 04 MH106F RA22S6  RA-226
‘ 05 MI10TU RAZZ8_ RA-228
¥ 06 MIIOTF TR 28
' T2 TR
i~ 234 -2
_' U225 (387236
U238 U238

- -

r

" e’ e’ e’
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Page 2 ITRSL Oak Ridge REPORT Worg Order 8 SO~04-0b4
Received: 04/17/90 Results by Sasple
SAFLE ID MN10U FRACTION 01A  TEST CODE ¢S NAYE CAMMA SPEC
Date & Time Collected 04/15795 Category B2

UNITS pCi/1 VERIFIED BY KDF

WRTN 05/18/90

N SPEC RESWT  2-SIGWM  OTHR RESLT  2-SI0M

K-40 1.45E+2 0.74E+2 CROSS ALPHA 1.49E+1 (0. B3E+l

Cs-137 Q. 0E+] CROSS BETA  1.456+1 Q. 91E+(

RA-225 <1. 0E+0
RA-228 Q. e+

U-234 <1.0EX
U233/  <1.0e+0
V-8 <1. 0E+0

TH-220 <1. 0E+0
TH-23 1. 0E+0

SHPLE 1D MiI05F FRACTION 074  TEST CODE 65 NAME GAYA SPEC
Date & Time Collected 04/157H Category A
UNITS pCi/L VERIFIED BY KOF
WRTN 05/18/%0

CAMMA SPEC  RESLT  2-SIMA  (THER RESLT  2-5IoMA

K-40 1. &&+2 CROSS ALPHA (1. 01E+t

Cs-137 Q e+l CROSS BETA 7.3E+] 5. 8440
RA~225 <. e+
RA-28 Q. e+

234 1L.3EH 0.3XH
U-135/2836  <1.0E+0
U-238 <1.0e+0
TH-230 1. 0E+0

TH-2R <. 0EX0
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Page 3
Received: 04/17/90
SAPLE 1D 106U

TTRSL Oat Ridge

UNITS pCi/l

WRTN 05/18/90

CAMMA SPEC  REDULT

K-40 2.83¢+2
(s-137 Q. 0E+1

5100 DTHR

1.14£+2  CROSS ALPHA
CROSS BETA
RA-225
RA-228
U-234
U-233/235
U-238
TH-230
TH-Z32

FRACTION 044  TEST CODE €S NAME GAMMA SPEC

SAMPLE 1D MNIOGF

UNITS pCi/l

WRTN 03/18/90

CAA SPEC  RESLT  2-5IcWA  OTHER

k-4 1. 42 CROSS ALPHA

cs-137 Q. 0E#{ GROSS BETA
RA-225
RA-228
234
235/
28
H-Z0
H-Z2

REPORT
Results by Sample

Work Order & S0-04-084

NAE S SPEC

FRACTION TEST CODE ¢S
Date & Tx—“Culln:tu 04/15750 Gtegorg 8

VERIFIED BY KDF

RESWLT  2-SI0MA

1.01E+2 0. 23€+2
2.9%+ | 2EH
1.41E40 0.29E40
Q. 0EXQ

2 1BE+0 0, 49EH)
1. 0e+0

1.37E+0  0.3BEXN
4 4810 1. 16EH0
6 1ZH 14X

Date & Tise Collected 0471370 Categorg &80

VERIFIED BY KDF

RESWT  2-SIGW

<1. 0E+1

1. 60E+1

LOEH 0.2%+
Q. EH

3 BIEH0  0.63EH0
.04

2 6%+ 0.4%EH
<1.0E+0

<. 0E+0
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Page 4 ITRSL Qak Ridge REPORT Work Order & SO-04-044
Received: 04/17/90 Results by Sampli
SAPLE ID M107V FRACTION 054  TEST CODE €S RAME CAMA SPEC
Date & Time Tollected 04/15750 Categorg B2
UNITS pCi/l VERIFIED BY KDF
WRTN 05/18/90
CAMA SPEC  RESLT  2-SI0W  OTHR RESWT  2-51CMA
K-40 <1.8E+2 CROSS ALPHA 2 3%+l 1. 14E41
Cs-137 Q. 0E+ CROSS BETA 1.77E+#1  §. 10E+1
RA-226 <1. 0EX0
RA-228 Q. 0EH
U-234 <1. 0E+0
235/ <L0EH
U-238 Q. 0EH
TH-230 <1. e+
TH-ZR <1. CE+0
SAPLE ID MW107F FRACTION 0bA  TEST CODE 6S NAYE CAMMA SPEC
Date & Tiwe Collected 04/15750 egory
INITS pCi/t VERIFIED BY KDF
WRTN 05/18/90
CAMA SPEC RESWT  2-5ImA  OTHER RESWT  2-51CMA
K-40 {1.8E+2 CROSS ALPHA <1.01E#
Cs-137 Q 0+ OROSS BETA (9. 26E40

RA-225 4. 0E+0
RA-228 Q. 0e+0

U-234 LEH  0.3%H
-R3/86 Q.0Ev
238 1. 24E40 0. 34EH)

™20 - A.0EH
TH-22 <1.0e+0
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Page 1
Received: 04/13/90
REPORT DAMES & MOORE

ITORL OAX RIDGE

TO 11701 BORMAN DRIVE

SUITE 340

ST. LOVIS, M0 43144
ATTEN DAVID PURINGTON

CLIENT DAMES ST SAIPLES

COMPANY DAMES & MOORE

3

FACILITY ST. LOUIS, MO

WORK ID SOIL SAMPLES

TAMEN

TRANS

TYPE

P.O. 8§

INVOICE under separate cover

SAMPLE IDENTIFICATION

R REFORT Wort Order & S0-03-179
05/31/90 135:57:3% Wort Not Complete

PREPARED 1T/RADIOLORICAL SCIENCES LAB.
BY 1550 BEAR CREEX ROAD
OAK RIDGE, TN 37831 00«1 BM/
TIFIED
ATTEN ERS =

PHONE 4] 5-482-9707 CONTACT JINM DILLARD

r

& SAMPLES Bi1-A AND B2-A WILL BE REPORTED AT A LATER DATE.

TEST CODES and NAYES used on this report

CALPHA GROSS ALPHA

CBETA CROSS BETA

uIB I°

Bc'“
S4
Bi-4

DAMES & MOORE
JUN (4 19¢0

ST. LOULS. #iSSQURI

RAZDL RA-Z2b

REEFE
?

‘i"i’
3]

:

h

CIAL FORM FOR REPORTING
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Page 2 ITORL OAK RIDGE REPORT Hork Order & SO0-05-179
feceived: 04/13/90 Resylts by Sample
SAPLE ID FRACTION O1A  TEST CODE SPE NAE 1AL FORN FOR
= Date & Time Collected 04/127‘70_ agory
PARAMETER RESULT 2-SICMA ERROR  UNITS
CROSS ALPHA 410843  0.8FE+ pCily '
CROSS BETA LR 1 2ER pilg
RA-226 89 0 47Es )i/g
RA-228 <. 1640 pCily
TH-1S0 #
SAPLE 1D S4 FRACTION 02A  TEST CODE SPEC__ NAME SPECIAL FORM FIR REPORTING
Date & Time Collected 04/13750 egory
PARAMETER RESUWLT 2-5ICHA ERROR  INITS
CROSS ALPHA 1.93€+1  0.86E+ pCi/g
R _
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Page 3
Received: 04/13/90
SAPLE ID B1-A

ITORL OAX RIDCE REPORT Work Orier & S0-05-179
Results by Sample

FRACTION 03A  TEST CODE SPEC _ NAME SPECIAL FURM FTR REPIRTING
Date & Time Collected 04/127F0 aqoty

PARAMETER

CROSS ALPHA
GROSS BETA
TH-1S0

RESWLT 2-SICMA ERROR  NITS

1L14E+3  0.24643 pCifs
250642 0.5E+2 §Ci/g
]



-

1
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ITORL OAK RIDCE REPORT Wort Order #§ S0-05-180
Recnved 04/17/90 03/31/90 13:36:12
REPORT DAMES & MOORE PREPARED JT/RADIOLOCICAL SCIENCES LAB
TO 11701 BORMAN DRIVE BY 1530 BEAR CREEX ROAD ¢ /7
SUITE U0 OAX RIDSE, TN 37831
ST._LQUIS, MO 63146 IF1ED BY
ATTEN DAVID PURINGTON ATTEN ERS /ERT
PHONE 41$-482-7707 CONTACT JTM DILLARD
CLIENT DAMES ST ST SAPLES |
| COPANY w
!

FACILITY ST, U.'MIS. )]

' WORK 1D WATER SAPLE
TAKEN

TRANS
TYPE
P.0O &
INVDICE under separate cover
SNPLE [CENTIFICATION TEST CODES and NAMES used on this report
o1 GALPHA CROSS ALPHA
SPEC__ SPECIAL FURM FDR REPORTING




Page 2 ITORL OAX RIDSE REPORT Hork Order § S0-05-180
Received: 04/17/90 Results by Sasple
SAPLE ID M 106U FRACTION 014  TEST CODE SPEC _ NAME SPECIAL FORM FIR REPORTING
Date & Time Collected 04/15750 aqory
PARAMETER RESWLT  2-5ICMA ERRIR  UNITS
CROSS ALPHA A0ER  1LTER pCi/l '

L1 SO R[Sy iy N Ay N W T R S

LB WY WP gy gy
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3 TCT - St. Louis

formerly Envirodyne Engineers, Inc.

Consuiting Engineers, Scientists and Analytical Services

] 1908 Innerbelt Business Center Drive
St. Louis, Missourt 63114-5700

(314) 426-0880
‘I Fax (314) 426-4212

REPORT OF ARALYSIS

Mr. Dave Purington

Dames & Moors

11960 Weatline Ind. Drive
Suite 155

St. Louis, MO 63146

-
fé

)

PROJ. #: 3500-00385

REPORT DATR:
SAMPLIE ARALYZED:

DATE RECEIVED:
P.0. #2

May 10, 1990
One water sasple analyzed
for the paramesters

listed below.

April 18, 1990

ok omb

.' PARAMETER ONITS M09
— ANTIMONY (UG/L) < 24
ARSENIC (UG/L) 3.1

' BRRYLLIUM (UG/L) < 3

- CADMIUM (UG/L) < 3

CRROMIUM (VG/L) < 10

--l COPPER (UG/L) <14
LEAD (UG/T) <73

- MERCURY (UG/L) 0.48

RICKXEL (BG/L) < 15

I SILVER (UG/L) 1.1

—— SELENIUM (UG/L) 1.3
THALLIOM {VG/1) <1.0

l ZINC {UG/L) < 16

= PARAMETER UNITS MW109

CYANIDE (UG/L) <5

v n

I-i disk 87/bbg
A

HOTE: Ses reverse side for *STANDARD CIAUSES.®

MwW109

< 24
2.5

10
4
73 -

A A A A

< 15
<1.0
<1.0
<1.0
< 16

APPROVED!: X

Lisa A. zehy, Prog/za.n éﬁﬁr\ DAMES & MOORE

| Twin City Testing Carporation

Awdnmdm

MAY 14 1980
ST, LOUIS, MISSOURI



Page 2 REPORT OF AMALYSIS

CLIEBNT: Mr. Dave Purington
Dames & Moore

PROJ. #3 3500-00385

REPORT DATRE:
DATE RECEIVED:

P.0. ¥:

May 10, 1990
April 18, 1990

DETRCTION MW109

PARAMETER ONITS LIMITS BLANK  MW109 DUPLICATE
_______ .
LINDANE (uG/1) 0.002 <0.002 <0.002 <0.002
HEPTACHIOR | ) (uG/L) 9.003 <0.003 <0.003 <0.003
HEEPTACHLOR BPOXIDE (UG/1) 0.004 <0.004 <0.004 <0.004
ENDOSULFAN I (UG/L) 0.005 <0.005 <0.005 <0.005
DIBLDRIN (UG/L} 0.006 <0.006 <0.006 <0.006
BNDOSULPAN II (TG/1) 0.010 <0.010 <0.010 <0.010
4,4°-DDT {UG/L) 0.015 <«<0.015 <0.015 <0.01S
ENDRIN ALDEHYDE (0G/L) 0.024 <0.024 <0.024 <0.024
METHOXYCHLOR {UG/L) 0.063 «<0.063 <0.063 <«0.063
alpha-BHC (TG/L) 0.002 <0.002 <0.002 <0.002
beta-BHC {UG/L) 0.005 <0.005 <0.005 <0.005
delta-BHC (TG/L) 0.001 <0.001 <0.001 <0.001
gamma~CHLORDANE (BG/L1) 0.003 <0.003 <0.003 <0.003
alpha-CHLORDANE  (ue/L) 0.003 <0.003 <0.003 <0.003
4,4'-DDE (UG/L) 0.006 <0.006 <0.006 <0.006
ENDRIN (0G/L) 0.016 <0.016 <0.016 <0.016
4,4°-DDD {VG/L) 0.011 <0.011 <0.011 <0.011
ENDOSULPAN SULPATE (UG/L) 0.022 <0.022 <0.022 <0.022
ENDRIN KETONE (UG/L) 0.019 <0.019 <0.019 <0.019
AROCLOR-1016 {UG/L) 0.047 <0.047 <0.047 <0.047
AROCLOR-1260 (UG/L) 0.187 <0.187 <0.187 <0.187
AROCIOR-1221 {UG/L) 0.107 <0.107 <0.107 <0.107
AROCLOR-1232 (UG/L) 0.083 <0.083 <0.083 <0.083
AROCLOR-1242 (UG/L) 0.044 <0.044 <0.044 <0.044
AROCLOR-1254 (UG/L) 0.054 <0.054 <0.054 <0.054
AROCZOR-1248 (9G/2) 0.094 <0.094 <0.054 <0.094
ALDRIN {UG/L) 0.003 <0.003 <0.003 <0.003
TOXAPHENR (UG/L) 0.205 <0.205 <0.205 <0.205

DETRCTION MW109
PARAMETEZR ' UNITS LIMITS BIANK  MW109 DUPLICATR
R
2,4-D {UG/L) 0.745 <0.745 <0.745 <0.745
SILVEX (UG/L) 0.197 <0.197 <0.197 <0.197
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Page 3

CLIENT: Mr. Dave Purington
Dames & Moore

PROJ. #: 3500-00385

REPORT OF ARALYSIS

REPORT DAIR:
DATE RRCRIVED:

P.0.

May 10,

1990

April 18, 199%0

VOLATILE COMPOUNDS

ACROLEIN
ACRYLONITRILE
BENZENB
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROBTHANE

2-CHLOROCETHYL VINYL ETHER

CHLOROFORM
CHLOROMETHANR
DIBROMOCHLOROME THANE
1,1-DICHLORETHANE
1,2-DICHLORORTHANE
1,1-DICHLOROETHENE

TOTAL 1,2-DICHLOROETHENE

1,2-DICHLOROPROPANE

€IS-1,3-DICKLOROPROPENE

ETHYL BENZENR
METHYLENE CHLORIDE

1,1,2,2-TETRACHLOROETHANE

TETRACHLORORTHYLENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLORORTHANE
TRICHLOROETHENE

VINYL CHLORIDE

SURROGATE COMPOUNDS

1,2-DICHLORORTHANE~D4
TOLUENE-DS
pP~-BFE

DETECTION
LIMIT
(UG/L)
—
100
100
5
5
5

- - -
o VWV o uvu wvwo

L N IR BT I T I T T IV I T RV I BT Y ]

[
o

BLANK
(0G/L)

6885858585855 358%8558588 l

8§88

101
98

(UG/L)

5955885858858 88.95859395359585598%5$%§ I
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Page 4 REPORT OPF ARALYSIS

CLIENT: Mr. Dave Purington
Dames & Moore

REPORT DATR:
DATE RECRIVED:

May 10, 1990
April 18, 1990

PROJ. #1 3500-00385 P.0. 41
DETECTION MW109
LIMIT  BLANK  MW109 pUP
ACID COMPOUNDS (UG/L)  (UG/L) (BG/L)  (UG/L)
——————
2-CHLOROPHENOL 10 ND ¥D ND
2, 4-DICHLOROPHENOL 10 RD ND ND
2, 4-DIMETHYLPHENOL 10 ND ND° ¥D
2, 4-DINITROPEENOL 50 ND ¥D ND
2-NITROPHENOL 10 ND ND FD
4-HITROPHRNOL 50 ND ND ¥D
PENTACHLOROPHENOL 50 ND ND ¥
PHENOL 10 ¥D ¥D ¥D
2,4, 6~TRICHLOROPHENOL 10 ND ND ND
2-MBTHYL-4 , §~DINITROPHENOL 50 §D ND ¥D
4-CHLORO-3-METHYLPHENOL 10 ND ND- ND
: ' :
SURROGATE COMPOUNDS RCVRY  RCVRY  RCVRY
2-PLUOROPHENOL 48 40 20
PHENOL-d6 34 2 1e
2,4, 6-TRIBROMOPHENOL 68 7 2
*Below QC limits
. DETECTIOR MW109
BASE NEUTRAL LINIT  BLANK  MW109 pup
COMPOUNDS (UG/L)  (UG/L) (UG/L)  (UG/L)
—ee—————
"ACENAPHETHENE | 10 ) ¥D ND
ACENAPHTHYLENE 10 ND ND ¥D
ANTHRACENE ° 10 ¥D ND ¥D
BEXZIDINE 50 ND ND ND
BENZ (A) ANTHRACENE 10 ¥D ND ¥D
BENZO(B, K) FLUORANTHENE 10 HD 8D BD
BRNZO(GHI ) PERYLENE 10 ¥D ND ¥D
BENZO(A) PYRENE 10 HD ND §D
BIS(2-—~CELORCRTHOXY)MRTHANE 10 ¥D ND ND
BIS(2-CHLOROETEYL)RTHER 10 ND ND HD
BIS(2-CHLOROISOPROPYL)RTHER 10 ND ND WD
BIS(2-BTHYLHEXYL)PETEALATE 10 < DL ND 14
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Page S5 REPORT OPF ANALYSIS

CLIERT: Mr. Dave Purington
Dames & Moore

PROJ. #: 3500-00385

REPORT DATE:
DATE RECEIVED:

May 10, 1990
April 18, 1990

BASE NEUTRAL COMPOUNDS
CONTD.

4-BROMOPHENYL PHENYL ETHER
BUTYL BENZYL PHTEALATE
2-CHLORONAPHTHALPNE
4-CELOROPHENYL PHENYL ETHER
CHRYSENE

DIBENZO(A,R) ANTHRACENE
DI-N-BUTYL PHTHALATR
1, 2-DICHLOROBENZENR
1,3-DICRIOROBENZENE
1,4-DICHLOROBENZENE
3,3'~DICHILOROBENZIDINE
DIZTHYL PHTHALATX
DIMETEYL PHTHALATE

2, 4-DINITROTOLUENE
2,6-DINITROTOLUENE
DI-N-OCTYL PHTHALATE
1,2-DIPHENYLHYDRAZINE
DI-N-PROPYLNITROSAMINE
FLUORANTHENE

FLUORENE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACELOROBTHANE
IRDENO(1,2,3-CD)PYRENE
ISOPHORONE

HAPHTHALENE
HITROBENZENE
H-HITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
PHENANTHRENE

PYRENE
1,2,4-TRICHLOROBENZENE

SURROGATRE COMPOUNDS

HITROBENZENER-A5
2-PLOOROBIPHENYL
TERRPHENYL-d1l4

P.0. #:
DETECTION MW109
LIMIT BLANX MW109 Dup

(UG/L) (UG/L)  (UG/L)  (UG/L)
10 KD ND ND
10 HD ND ND
10 ¥D ND ND
10 HD ND . ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
10 ND ND ND
20 ND ND RD
10 ND ND KD
10 ND ND WD
10 ND ND ND
10 ND _ND ND
10 ND ND ND
10 ND "D KD
10 ND ¥D ND
10 ND ND ND
10 ND ND ND
10 ND ND WD
10 KD ND RD
10 KD ND ND
10 ND ND ND
10 KD ND ND
10 WD ND ND
10 ND KD ND
10 ND WD ND
10 BD ND BD
10 ND HD ND
10 ¥D BD ND
10 ND ND BD
10 ND ND RD
] ) 3

RCVRY RCVRY RCVRY
79 57 81
62 48 71
79 63 84

|
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Dames % HMoare

11701 Borman Lrive:, Suite 340
Saint louvis, MO &314¢&

attn: Dave Puringtan

EnviTonmental
19743-0062

Uork 1ID:
- O U

CertifFied Ty

DAMES & MooRg
MAY 2 2 1990

§T. Louss, MISSOuR)

B B B TR TR TR PR R

2.0, 5OX ;)dbl W Sanita I-u, New NMoxwca ts /i

Uate Receilved:
Date Reported:
Uaork Urder:
Categary:

OUTOFBTATE BUWL/ DA 1 B ® FAN -~ s s s s tm s e s m

04/16/50
05/1&/90
90-04-2&3
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hemed _ hewd. PO BOX HES51 ¢ Sunta Fe, Mew Musaco b1/t i ! OuToF BTATE BOO/ 545-21HH ¢ FAX- bUb-Sas-aIcUD
Pige ¢ CEP, Inc. REPORT Work Order #  90-04-da3
ecelved,  04/16/90 Results by Sample
SalFLE 1D B1A " FRACTION O1A  TEST CODE AB S MNAME Gross Alpha/Beta
: Date % Time Collected 04/12/90 Category S0IL
Type ofF Analysic Detection RESULLT
Limit plidg :
Gross Alpha 0.3 44. 5+/-1. 8
Gross Beta 0.1 21 . 2+/-0. 6

All results reported in: —

UNITS pCi/qrvam
SARFLE 1) BIA FRACTION O1A  TEST CODE €S1370 NAME Cesium-137
Date % Time Collected 04/12/90 Categqory SOIL
Type of Analysis Detection l.imit RESULT
pCi/sgram
Cesiuvm—137 0.1 0.14+/-0.9056

All results reparted in:

UNITS pCi/gram

L L RiY 1 S - o L o .
| | ! P T —— - R B e —
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Page 3 CEP, Inc. REPURT Hork Order #  90-04-263

Receivad:  04/16/90 Results by Sample
SAFPLE 1D BIA FRACTION O1A  TEST CODE ISOU S NAME Isotopic Uranium
Date % Time Collected 04/12/90 Cateqory SOIL
Type of Analysis Detection RESULT

LLimit pCiv/q

Uranium-234 0. 0% 4 2+/-0.5
Uranium—2395 0. 05 0. &6&+/-0. 2
Uranium—-238 0. 05 1. 6+/-0. 3

All reswlts report in:

UNITS pCi/Zgyram
SAMFLE 1D BIA FRACTION Q1A TEST CODE K 40 5 NAME Potassium-40
Date % Time Collected 04/12/90 Category SOIL
Type af Analysis RESULT
Potassium-40 11.1+/-1. 4

Hl1l results vepaorted in:

UMITS ____ pCisgram

r4§iir—1-l r—lulr-lll rlll (= rlll rill rIll R rl.l rlll r"Il- '

r—_-’.-—l-.ﬂmh-l‘u-q"”""l we gl sy gl e TR L] | il lwl My whrane)inud/on it o e wathood special e
: |
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Page 4 CEP, Inc. REFORT Work Order #  90-04-263
Received:  04/16/90 Recults by Sample - |
SAFPLE 1D BlA FRACTION O1A  TEST CODE R262685 NAME Radium-226/2¢

Date & Time Collected 04/12/90

Type of Analysis Detection RESULT

Limit pCirsyg
Radium—224 0.4 41. 4+/-0. 4
Radium-228 0.1 <0. 1

All results report in:

UNITS pCi/qgiram

Cateqory SOIL

SAMPLE 1D BIA FRACTION O1A  TEST CUDE THZ302 NAME Thorium-230

Date % Time Collected 04/12/%90

Type of Analysis Detection Limit RESULT
pCi/gram
Tharium-230 0. 05 0.2

All results reparted in:

UNITS pCi/Zgqram

Cateqory SOIL

e vl hont. speacsl g
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Paqge 9 CEP, Inc. REFORT
Received:  04/16/%0 Results by Sample

SANPLE 1D B1A FRACTION 01A  TEST CODE TH2329

Date & Time Collected 04/12/90

QUTOFBTATE OO/ 54A45-21H ¢ FaAx- DUS-OHZ-O2Y

Work Order #  90-04~263

NAME Thorium-232
Category SOIL

Type of Analysis Detection Limit RESULT
pCi/gram
Thorium—-232 0. 09 0. 26t/—-0.

18

All results rTeported in:

UNITS pCiZqraimn

FRACTION 024 TEST CODE AB §
Date % Time Callected 04/12/9

SAMPLE 1D B2A

NAME Gross Alpha/Beta
Category SOIL

Type of Analysis Detection RESULT

Limit pCi/q
Gross Alpha G. 3 199. 1+/-2. 4
Gross Heta 0.1 34. 9+/-0. 5

All results repoarted in:

UNITS pCi/qram

N N
O
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Page & CEP, Inc. REPORT Work Order #  90-04-263
Received:  04/16/90 Hesults by Sample
SANPLE ID B2A FRACTION 024 TEST CODE €S1370 NAME Cesium-137
: Date & Time Collected 04/13/90 Cateqory SOIL
Type of Analysis Detection Limit RESULT
pCi/gvam
Cesium—-137 0.1 <0. 1

All results repoaorted in:

UNITS __ pCi/gram

SAMFLE 1D B2A FRACTION G2A  TEST COUE ISV § NAME Isotopic Uranium
Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysic Detection RESULT
Limit pCisg
Uranium—-234 0. 05 14, 4+/-0. 8
Uranium—-235 0. 0H 0. 2+/-G. 1
Uranium—-238 0. 0% 2. 4+/-0. 3

AlY tesults report in:

URITS pLi/qrasm

I
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Page 7/ CEP, Inc. REFORT Work Order #  90-04-25d
acetved:  04/16/90 Resylts by Sample
SAMPLE 1D B2A FRACTION Q2A  TEST CODE K 40 9 NAME Potassium-40
Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysis RESUL.T
Potassium—40 . ev/=3.0

sAll'LE D B2A

All results rveportcd 1n:

i

-

UMITS pCi/gram
FRACTION Q24 TEST CODE R26285 NAME Radium-226/228
Date & Time Collected 04/12/90 Categqory SOIL
Type of Analysis Detectian RESULT
Limit pCi/q
Radium—-226 0. ¢ 132+/-8
Radiuvm-2228 G.1 150+/-38

All Tesults report in:

UNITS pli/gram
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u___; H PO BOX B30T @ Sanita I-u, New Mo /01 OUTOF BTATE BOD/545-214HUH @ fax- b0ObL-9d2-Yc2by

Fage 8 CEP, Inc. REFORT Work Order ¢  90-04-263
Keceived:  04/14/90 Results by Sample
SAMPLE 1) B2A FRACTIUN QA 1EST CODE THZ2309 NAME Thorium-230
: Date & Time Collected 04/12/90 Cateqory SOIL
Type of Analysic Detection Limit RESUL.T
pCi/qgram
Thorium—-230 0. 05 0. 2

All results reported in:

UNITS pCi/gram
SAMPLE ID BZA FRACTION 02A  TEST CODE TH23Z9 NAME Thorium-232
: Date & Time Callected 04/12/90 Category SOIL
Type of Analysis Detection Limit RESULT
pCi/gram
Thorium-232 0. 05 1. 3+/-0.5

-

All results reparted in:

UNITS pCi/Zqram

y—‘r' atle ol N N R BT (. -



Page 1 ITRSL Oat Ridge REPCRT Worg Order # S0-04-048
Received: 04/13/90 05/15/90 15:53:05
REPORT DAMES & MOURE PREPARED IT/RADICLOGICAL SCIENCES LAB.
TO 11701 BORMAN DRIVE BY 1550 BEAR CREEX ROAD
SUITE 340 ' DAX RIDGE, TN 37821 :
ST. LOUIS, MO 63146 TIFIED BY
ATTEN DAVID PURINGTON ATTEN ERS
PHONE $13-482-9707 CCONTACT JIM DILLARD
CLIENT DAMES ST SAPLES 19 :
CCMPANY DAMES ¥ MOORE ,
FACILITY ST, LOVIS, MO
WCRK ID SOIL SAMPLES
TAREN
TRANS
.= TYPE
- PO #
INVOICE yrder sesarstve cover
SAYPLE ILENTIFICATIGN TEST CCCES and NAMES used on this report
N GALPHA CROSS ALPHA
) GBETA_ GROSS 3E7A
358 65 GAA CPEC
M RAZ6  RA=ZZ
x RA2ZS  RA-2C8
38 (2 TH223_ TH22E
57 UB-1 THZ0 TH-230
23 \3-2 TH2%e TH-z:2
(o yB-2 U224 U224
1) US-d Ue3s _ u-235/23%
it UB=3 U228 238
12 UB=b
13 81
14 51-3
15 B
15 B2=A
17 82-8
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SaCeived:
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PE D

$4/13/92

st

ITREL Osk Ridoe

REFCAT

Results by 3aanie

FRACTIGN D14

WITS 3Cifg

WRTN 05/15/SC

SAA SPEC

%40
€z-137
AA-225

\ _Amm

-
o] 782 ]

eLT 1D Gl

AESVLY

L7est 0.2

Q.05

LIgE 2
3

i.28279

aTeER

U-z23

GRS ALPHA
$ACSS 2ETA

C e
2:E:)  U-E3523

TH-230

rl

INITE i/

wiTH 05/13/%0

engr

SAA

#=30
RA-225
RA-273

am_s
0S=137

-1t
hi=-h e

3. 1EE)
1. 16E+)
1. 29E4)
6. 9%E-2 Q.22

TRACTICH 228
wave ¢ 12322
S0 OTER

U224

U-278

o
LN

5ACSS ALPMA
GACES 2E7A

Y-235/T8

—we

220

H-232

TesT COiE 5

Date ¥ Tize Csilected 94/13750

Wort Jrder 3 S0-03-048

HARME AMMA

sper
£

VERIFizD 3Y ERS

FoLod =il
Gen

Tee: oonE W
* -

e

VAME 2aMMA

Lataqcry

sees

NEELE]

PRI
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Page 2
Regeiced: 04/13/9%0

1TRSL Dak Ridge Wort Order ¥ SO~04-048

REPORT
Results by Sample

SAMPLE D S%

SAMPLE 1D 83 FRACTION 024  TEST CODE €S NAYE CAMMA SPEC
Date & Time Collected 04/12790 Lategory
:F UNITS pCi/g VERIFIED BY RDV
WRTN 05/15/90
:F GAMMA SPEC RESILT  2-SI8% OTHRR RESWT  2-SIGMA '
:F K-40 1.02E+1 0.14E+1 GROSS ALPHA 2 32+ 0.91E+(
€s-137 Q. 0E-1 CROSS BETA  1.79E+1  0.74E+t
RA-226 7.82E-1 0.B4E-1 U-234 7.48E-1  1.91E~1
RA-228 5.84E-1 1.028-1 U-235/256 <. 0CE-1
- -3 7.82E-1  1.94E~)
TH-230 2 55E+0 0. 44E+0

TH-232 7.03E-1  1.81E-f

FRACTION 044 TEST CODE 63 NAME GAMMA CPEC

Data & Tiaz Csllectes 04/1879% Tategory
UNITS pCi/q VERIFIED BY ERS
WRTN 05/15/90
GAMWA SPEC  RESULT  2-516  OTHER RESULT  2-5IcMA
K-40 1.09E+1 0.1%E+1 CROSS ALPHA 2 19E+2 0. 50E+2
Cs-137 €0.2 CROSS BETA 2 73E+1 0. 94E+]
RA-224 1.18E+0 0. 11EH0 U234 1. 06640 0. 28EX
RA-228 1.26E+0 0. 1640 U-235/236  <b.0E-!

-8 6. 36E-1 2 10E-1
TH-230 2. 3BEH) 049840
TH-232 LOBEH0  0.29E40




|
l Page 3 ITRSL Oai Ridge REPORT Work Crder § S0-04-048
- Received: 04/13/90 Results by Saample
‘,I SAYPLE ID €1 FRACTION 0SA  TEST CODE €S NAME CAMMA SPEC
| Date & Tiae Collected 04/12790 Category
'.l UNITS pCi/g VERIFIED BY RDJ
. WRTN 05/15/90
] CAMA SPEC RESWLT  2-SIGMA OTHER RESULT  2-SIGMA
| K-30 1.01E+1  0.14E+1 CROSS ALPHA 1.50E+1 0.71E+!
- €s-137 <. 0E-1 QROSS BETA 2. 55E+1  1.01E+
] RA-226 1.06EH0  0.11E+0 U-234 9.S1E-1 2 B0E-!
RA-223 1ZEH)  0.16E+0 U-235/236  <b.QE-!
- U238 9.51E-1 2 B80E-1
TH-220 2225+ 0.45EH0
TH-232 1.32E+0 0. 32E+0
[
SAPLE 1D (2 FRACTICN 043  TEST COIE 6§ NAME CAMMA SPEC
Date & Time Callectes 24/127 — Lategory
i UNITS piife VERIFIED BY RDJ
WRTN 05/15/90
i
. CAMA SPEC  RESWT  2-SI0MA  OTHER RESULT  2-SIGMA
|
L K-40 1.826+1 0.29E+1 CROSS ALPHA 1.34E+#1 0.BZE+1
€s-137 @ 0E-1 CROSS BETA 2 IBE+1 0. 98E+!
' RA-225 1ISE¥0 0140 U234 1.026+0 0. 24E40
- RA-228 19640 018840 U-235/23 6. 0E-1
228 7.45E-1 2 01E-1
TH-220 237E0  0.43EH0
™22 1.2EH0  0.27EX0
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Page 4 1TRSL Dak Ridge REPORT Nork Order 3 50~04-048
Received: 04/13/90 Results by Sample
SAMPLE 1D UB-! FRACTICN 07A  TEST CODE 6S NAME CAMMA SPEC

Date & Tize Collected 04/127 Category

UN1T5 pCi/q VERIFIED BY RDJ
WRTN 05/15/90

CAMMA SPEC  RESWLT  2-S1GW  OTHER RESULT  2-SIGMA
K-40 9.91E+0  1.36E+0 GROSS ALPHA 2 34E+l 0. 99E+1
€S-137 2 97e-1  0.5%E-1 GCROSS 3ETA 2 3%E+t  0.BIE+1
RA-225 1.02E+0 0.10E+0 =234 1.27e+0 0. 23E+0
RA-228 {11640 0. 14E40 U-225/226  <b.QE-1

U238 1.04E+0 0. ZE+0

TH-220 2 53E+0 0. SCE+D
TH-222 9.85e-1 2 48E-!

FRACTICN 085 TeST COCE GS NAME GAMMA EPEC

SNfPLE 1D UB-2
Date & Tige Coilectad 03/12/50 Lategory

UNITS pCi/q VERIFIED BY RDJ
WRTN 05/15/90
GAA SPEC  RESULT  2-SIcA  OTHRR RESULT  2-SIGMA
K-30 1.17e+}  0.16E+1 GCROSS ALPHA 2 &0E+1 1. 01E+1
(e-137 3.05E-1 0.59E-1 GROSS BETA . O0E+l  {. 11E+!
RA-226 1L15E0 0. 11EH0  U-234 1.ZEH 0.3+
Ra-228 1.22E+0  0.15EH0 U-235/236  <6.0E-1

-8 1. 22ZE+0 0.28EH

TH-230 1.BZEX 0.43EX0
TH-222 {16840 0. 33EH0
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~B  Page s - ITRSL Ok Ridge REPORT Work Order § 50-04-048
Received: 04/13/90 Results by Sample
T SAPLE 1D B3 FRACTION 09A  TEST CODE GS  NAME GAMMA SPEC
- Date & Tioe Collected 04/17/90 Categoryg _______
i WNITS pCi/a__ VERIFIED BY AV
et WATN 05/15/%0
\ :
CAMA SPEC  RESWLT  2-5IGMA  OTHER RESLT  2-SIGMA
K-40 1.45E+%  0.1GE+1 CROSS ALPHA 2 SEE+1 1. 01E+]
_I €s-137 2.43E-1  0.SBE-1 CROSS BETA 3. 11E+1  1.09E#1
- RA-224 f16EH0 Q. 11E90  U-234 9.10E-1 1. 9BE-t
; RA-228 1.22E40 0.1+ U-235/22%  <b.CE-!
_l U-238 9.206-1 2 00E-1
TH-220 227640 0. 4EH
=~ TH-232 {.182+0 Q. 30E+0
_— SAMPLE 1D U3-4 FRACTICN 1CA  TEST COIE G5 NAME GAMMA SPEC
-l Data & Tige Callected 04/15/50 Lategory
- UNITS pCifn VERIFIED BY ROV
_.- . WRTN 05/15/%0
-' CAMMA SPEC  RESULT  2-SIGMA  OTHER RESWLT  2-SIGMA
a #-40 {.77E+1 Q. 295+1 GROSS ALPHA 2 0CE+!  0.8SE+!
_I €s-137 Q -1 CROSS BETA 2 90E+1 0. 99E+1
RA-225 1.07EH) Q. 1ZEH U234 9.52E-1 2 11E-{
- RA~228 135640 0.20640 U-235/236  <b.0E-1
i U-238 7.38E-1 1.B2E-!
TH-230 2 11E+0  0.42E+0
i TH-232 1.07E«0  0.27E+0
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Hort Order # S0-04-048

I Page 6 ITREL Dak Ridge REPORT
Received: 04/13/90 Results by Sample
SAMPLE ID UB-5 FRACTION 11A  TEST CODE €S NAME CAMMA SPEC
. I Date & Tige Collected 08/15750 T
UNITS pCi/q VERIFIED BY ROV
WATN 05/15/90
GAMMA SPEC RESWLT  2-SIGMA OTHER RESAT  2-5IGMA
K-40 1.85E+4! 0.30E+! (GROSS ALPHA 1.8CE+l1 0.83E+!
Cs~137 Q. CE-1 OROSS BETA 2 56E+1  0.97E+!
RA~226 114640 0.12E40 U234 1.27EH0  0.26E+0
RA-228 1.55E+0  0.228+0 U-235/236 (4. 0E-L
' U-258 9.71-1 2 17E-1
TH-230 J. 06840 0.55E+0
TH-222 1. 64E+) 0. 42E+0
SAMPLE I UB-s FRACTION 12A  TEST CODE 6S NAME GAMMA SPEC
Date & Tide Collected C4/157T7 Lategory
UNITS pCi/g VERIFIED BY RDV
WRTN 05/15/%0
GAMMA SPEC  RESULT  2-SIGA OTHER RESULT  2-SIGMA
XK-40 1.97e+f 0.32E+1 CROSS ALPHA 2. TGE+l  0.99E+1
(s-137 213%-1 0.54-1 CROSS BETA 2 S1E+!  0.BOE+1
RA-266 1.23E+0  0.14E40 U-234 119840 0.27e40
RA-228 1526+ 0.21e+0 U-235/23%  <b.CE-l
238 1. 16840 0. 26E+0
TH-230 25+ 0.5
TH-22 1,228+ 0.3EX



fage 7
deceived: 04/13/90

ITRSL Oak Ridge REPORT
Results by Saampla

Wort Order # S0-04-048

NAME CAMMA SPEC

o o e e

SAMPLE ID Bi-A FRACTION 134  TEST COLE €S
Date & Tiae Collected 04/12750 Category
UNITS pCi/g VERIFIED BY RDJ
WRTN 05/15/50
GAMMA SPEC  RESWAT  2-SI6MA  OTHRR RESILT  2-SIGMA
K-40 1.24E+41 Q.228+1 OROSS ALPHA 1.45E+3 0. 34E+3
€s-137 <. 0E-1 CROSS BETA 3.13E+2 0. 46E+2
Re-225 395+t 0.3CE+1 U-234 7.91E+0  1.03E+0
RA-228 9.598~-1 3.40E-1 U-235/224 <A (CE-!
U-208 b.905+0 0.925+0
TH-220 1.56e+2 0. 37843
TH-c32 S.05E+0 1. 59540
SAMPLE 1D B1-3 FRACTION 134  TEST CODE €3 NAME GAMMA SPEC
Data % Time Collecied 04/12750 vategory
UNITS pCi/q VERIFIED BY RDV
WRTN 05/15/50
GAA SPEC  RESWLT  2-5IGMA  OTHER RESWLT  2-5IGMA
K-40 6. 7BE+0 1. 4SE+0 GROSS ALPHA 1.98E+3  0.40E+3
£s-137 €2 (E-1 GROSS BETA 3. D4E+2 0. b4E+2
RA-226 2 96E+1  0.45E41 U-Z34 6.3E+0 1. 06EH0
RA-228 9. 55E-1 297~ U=235/23  <¢b.(E-1
U-238 5.3+ 1. QBEH0
TH-220 1.9E+3 0.27E+3
TH=-232 & 11840 1.12EH0
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Received: 04/13/90
SAPLE 1D B1£

ITRSL Cak Ridge

FRACTION 15A

EPORT
Results by Saaple

TEST CODE
Date & Time Collected 04/;2790

Work Order & S0-04-048

NAME CAMMA SPEC

Category

UNITS pCi/e
WRTN 05/15/50

SAMPLE ID Ba-a

GAMA SPEC  RESWLT  2-SIGvA  OTHER
K~40 1.16E+1 0.20E+1 CROSS ALPHA
€5-137 3.21E-1 0.90E-1 GROSS BETA
RA-226 2 40E+1 0.J7E+t  U-224
Ra-2:8 L2SE40  0.24E40  U-235/236

U228

TH-230

TH-232

FRACTICN 164

UNITS pCi/y

WRTN 05/15/90

GAMMA SPEC  RESULT  2-SIGMA  (OTHERR

k-40 9.30E+0 1.B3EH

€s-137 Q. CE+t GROSS BETA

RA~224 1,51+ 0.19E+1  U~23%

RA-228 1.25E+0 0. 28E+0 U~233/23%
U-228
TH-230
TH-222

_ TEST COIE 68
Date & Tize Collectad Q4/427

CROSS ALPHA

VERIFIED BY RDJ

RESULT  2-5IGMA
0. 37E+3
0. 56z+2
1. D4E+0

1. B1E+3
2 74242
7. 4340
{s. 0=t
7.0CE+0  0.59E+0
1. 43E43 0. 3LE+5
6. &5E+0 2 136

MAME GAMMA SPED

VERIFIED BY RDJ

RESULT  2-5ICMA
1. 57E+3
1.97E+2
0. 24E+1
0. 44E+0

7. B1E+43
9. 69E+2
{. B0E+!
2 1EH
1. 15E+1 0. 16E+8
3. 72E+3  0.7EE+3
4.5+ 1L3MEH

Lategery



Fage 8 ITRSL Cak Ridge REPORT York Order # S0-04-048
Received: 04/13/90 Results by Sample
SAMPLE ID B1-C FRACTICN 154  TEST CODE 6S NAME GAMMA SPEC
Date & Time Collected 04/i27%0 Category
UNITS pCi/e VERIFIED BY RDJ

WRTN 05/15/50

GAMA SPEC  RESWLT  2-SIGMA  OTHER RESULT  2-SIGMA
K-40 1.14E+1 0.20E+] ©GROSS ALPHA 1.81E+3 0.37E+3
Cs-137 J.2!E-1 0.90E-1 GROSS BETA 2742+2 0. 36E+2
RA-226 2 40E+1  0.37E+1 W24 7.43E+0 1 04640
RA-228 1.29E+C  0.2%E+0 U-233/235 (8. (E-i
U~228 7.00E+0  0.5%E+0
TH-230 1. 43E+3 0. 3LE+S
TH-232 & 6%E+0 2 1L+

FRACTICN 16A  TEST COLE GS MAME GAMMA SDEC

SAMPLE 1D B2-a

Date & Tize Callected (4712757 tatagary

VERIFIED BY RDJ

UNITS 9Ci/q

WRTN 05/13/90

GAMMA SPEC  RESULT  2-SIGW  (OTHR RESWLT  2-5IGMA
K-40 9.40E+0 1.83E4) CROSS ALPHA 7.81E+3 1. S7E+3
€s-127 @ OE+1 CROSS BETA  9.49E+2 1.97E+2
RA-225 L5tE+l  0.19E+1 U234 1. B0E+! 0.24E+¢
RA-228 1.2TE+0  0.26E+) U-235/236 213k 0. M4EX
U-223 1. 14E+1 0. 14E+1
™H-230 3.72E+3 0. TEE+3
TH-222 433+ 1.31EX0
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Page 9
Received: 04/13/90
SAMPLE 1D B2-3

ITRSL Oak Ridge

FRACTICN 17A

UNITS pCi/q

WRTN 05/15/90

GAMMA SPEC  RESWLT

K-40 9. 16E+0
Cs-137 Q. k-1
RA-224 3. 93E+1
RA-228 1. 1BE+0

EMPLE 1T 321

2-515A

17X+

0. 47E+1
0. 3140

UNITS pCi/q

WRTN 05/15/90

GAMMA SPEC

K-40

Cs-137
RA-226
RA-228

RESWLT

9. 53EX
< 0e-1
9. 88E+0
9. 90E-1

2-5IGA
1. 81EX

1. 390
1. 731

REFORT Work Order # S0-04-048
Results by Saaple
17A  TEST CODE 65 NAME CAMMA SPEC
Date & Time Collected 04/17790 Category
VERIFIED BY RDV

OTHER RESULT  2-SIGMA

GROSS ALPHA 5.58E+3 1. 12E+3

GROSS BETA 7.74E+2 1, 39E42

U-234 . 13E+1 0. 15E+1

U-235/226 <A QE-!

v-228 4. 3EH0  0.92E+0

TH-220 2 B2E+3 0. SBE+3

TH-232 1.31E+! 0. 20E+!
FRACTION 124  TEST COIE 43 NAME GAMmMA SPEC
Date & Tize <ollecsed 04/:12750 vategory

VERIFIED BY RDJ

CTHER RESULT  2-SIoMA

GROSS ALPHA 1,08E+43 0. ZE+3

GROSS BETA 1.49E+2 0. 3%E+2

U-234 1.98E+0 0.3+

U-2535/236 & 61E-1 1. 62E-1

U-238 2 14+ 0.35EH

TH-230 5.78E+2 11342

TH-232 1. 1640 0. 49EX0
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Work Order & S0-04-048

Page 10 ITRSL O3k Ridge REPORT
Aeceived: 03/13/90 Results by Saaple
SAMPLE 1D BKG FRACTION 19A  TEST CODE 65 NAME CAMMA SPEC
Date & Time Collected 04/12797 Tategory
UNITS pCi/q VERIFIED BY RDJ
WRTN 05/15/%0
GAMMA SPEC RESILT  2-5itMA (TR RESWLT  2-SIGMA
K-40 1.51E+1 0.29E+]1 GROSS ALPHA 3.30E+1 1. 14E+1
Ce-137 Q. 0E-t CROSS SETA 2 795+1 0. 9¢E+1
RA-225 1.09E+0  0.12EH0 U234 LIGE+0  0.21EX
RA-228 1.3E+0 0.1EE+0 U-285/238  <4.CE-1
U-238 1 UEH)  0.31E+0
TH-220 3380 0.61E+0
TH-222 §. 54640 0. 3%EH0



@22 =  SOUTHWEST LABORATORY
= OF OKLAHOMA, INC.

David Purington ,
DAMES & MOORE

11701 Borman Drive, Suite 340

St. Louis, Missouri 63146

Project: 19943 - 002; Ford Earth City

Dear Mr. Purington:

Enclosed are the analytical results for your samples received
in our laboratory on April 17, 1990, for the above captioned

project.

All the samples were originally extracted on April 17, 1990.
The acid surrogates were outside QC limits for sample MW105,
MW106 and MW107. These samples were re-extracted on April 286,
1990 and re-analyzed con May 1, 1890. The acid surrogates also
did not meet the recovery criteria for sample MW105 and MW106.
This indicated a matrix effect. We have reported the data frcm
the reanalyses for these three sampls.

Per your request we have preformed a matrix spike and duplicate
for the following samples;

MW101 (cyanide), MW105 (metals)

Additional Matrix Spike/Matrix Spike Duplicates will follow
with the completion of the remaining portion of this project.

If, in your review, you should have any guestions or require
additional information, please call.

Sincerely,
-~ -

/@Q
Randy Staggs ~ DAMES & MOORE

Project Manager
MAY 6§ 1980

ST. LOUIS, &liSSQua

RS/j1
Enclosures

1700 WEST ALBANY. SUITE C ®* BROKEN ARROW. OK 74012
(918)251-2858 » FAX (918) 251-2599

..i_J..iujl.i_Jh.i_.h.iw_5..' e gy iy gy - [ - i..uui..i i..|_1illt-‘..i_'i.|_.h.t__
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_ 1700 W. Albany Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858
f ‘
;!IENT: DAMES & MOORE REFORT: 2388.0L1M
_j 11701 BORMAN DRIVE, SUITE I40
ST. LOUIS, MO 63146 DATE: 05-07-%0
_l - ATTN: DAVID PURINGTON
!
] SAMPLE MATRIX: WATER
SWLO # 2388.01
; DATE SUBMITTED: 04-17-90
PROJECT: 19943 - 002; FORD EARTH CITY
] SAMPLE ID: MWi01l
1 DET. DATE METHOD
MRAMETER LIMIT _ UNIT RESULTS __ ANALYZED  REFERENCE
] AL CYANIDE 0.02 mg/L  ND 04-27-30  SM 412D
OTAL METALS
ISENIC 10,0 ug/L  ND 0S-02-90 EFA 206.2
=AD T.0 ug/L  ND 0S-01-90 EFA 23I9.2
ERCURY 0.2 ug/L  ND 04-28-90  EFA 245.1
LENIUM 5.0 ug/L  ND 05=-02-90  EFA 270.2
ALL IUM 10,0 ug/L  ND 05-01-90  EFA 279.72
WNT IMONY TO,.0 ug/L  ND 04=-25-50  EFA 200.7
RYLLIUM 5.0 ug/L  ND G4-25=90  EFA 200,7
DMIUM 5.0 ug/L  ND 04=-25=-90  EFA 200.7
= HROMIUM 9.0 ug/L  ND 04-25-90 EFPA 200.7
DOFFER 10,0 ug/L  1S2 04-25=90  EFA 200.7
ClkEL 10.0 ug/L ND 04-25-90 EFPS 200.,7
=ILVER 10,0 ug/L  ND 04=25-90  EFPA 200.7
_imc 10,0 ug/L 102 04-25-90 EFA 200.7
=
3 .
PA = HEPALON/4-79-020, MARCH 1985
D = NOT DETECTED AROVE QUANTITATION LIMIT
M = STANDARD METHOD, 16TH EDITION

. |
o

! ma ' v iy
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ESTIMATED VALUE:
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1700 W. Albany . Suite "C" . Broken Arow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2I88.01

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-27-90
DATE ANALYZED: 03-02-70
METHOD REFERENCE: SW846-8150,

SAMPLE ID: MWiOl

REPORT :

DATE:

EFA METHODOLOGY
PROJECT: 19942 - 002; FORD EARTH CITY

RESULTS REFORTED IN ug/L OR FParts Per Billion

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 ND

GA/GC SURROGATE RECOVERY

2,4,5-T (10-98)

85%

NOT DETECTED ABOVE QUANTITATION LIMIT
CONCENTRATION EBELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

2288.,01H

05-07-90



SOUTIiWESrl"l.AbUKAl U1 rr Ulmj.va.v“a, _— — -
1700 W. Albany « Suite "C" « Broken Amow, Okiahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2388.01F
11701 BORMAN DRIVE, SUITE 340 _
ST. LOUIS, M0 43146 DATE: 03-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.01

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 035-01-90

METHOD REFERENCE: SW8446-8080, EPA METHODOLOGY '
SARMPLE ID: MW101

RESULTS REFORTED IN ug/L OR Parts Per Billion (FFE)

PESTICIDES/PCB ‘S DETECTION LIMIT RESULTS
ALPHA-BHC 0.03 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEFTACHLOR EFOXIDE 0.0% ND
ENDOSULFAN I 0.95 ND
DIELDKIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN 11 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
NMETHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR~1016 0.3 ND
ARDCHLOR~1221 0.5 ND
AROCHLOR~-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1240 1.0 ND

84/8C SURROGATE RECOVERIES
DIBUTYLCHLORENDATE (24-154) 94%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION RELOW LIMIT OF QUANTITATIGN
AMNALYTE DETECTED IN BLAMNK AS WELL AS SAMFLE

SURROGATE RECOVERY OUT3IDE OF @C LIMITS

> m o Z



- SOUTHWEST LABUKALUKY Ul UDBLAUIVLA, 1110,
—-l 1700 W. AIbariy « Suite "C" « Broken Arrow, Okichoma 74012 « 918-251-2858
{
“PNT: DAMES & MOORE REFORT: 2388.01V
._ 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-90
-l ATTN: DAVID PURINGTON
- SAMPLE MATRIX: WATER
: SWLO # 2388.01 '
1 DATE SUBMITTED: 04-17-90
. DATE ANALYZED : 04-18-90
WETHOD REFERENCE: SWB44-8240, EPA METHODOLOGY
1 PROJECT: 19943 - 002; FORD EARTH CITY
R SAMPLE ID: MW101
-l RESULTS REFORTED IN ug/L OR Farts Per Billion (FFR)
l DET. DET.
WJCATILES LIMIT RESULTS  VOLATILES LIMIT RESULTS
wleRDHETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
s MIMOMETHANE 10 ND ,2-DICHLOROPROPANE 5 ND
"NYL CHLORIDE ' 10 ND TRANS-1,3-DICHLOROFROFENE ND
_ _BOROETHANE 10 ND TRICHLORCETHERE 5 ND
*SMHYLENE CHLORIDE 5 18 B DIBROMOCHLOROMETHANE 5 ND
(ACETONE 10 5 J  1,1,2-TRICHLOROETHANE 5 ND
EON DISULFIDE 5 ND KENZENE 5 ND
'rll-DICHLOROETHENE 5 ND C15-1,3-DICHLOROFROFENE 5 ND
' M ~DICHLOROE THANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
ANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 5 ND
,.lDROFORH 5 ND 2-HEXANONE 10 ND
1R~DICHLOROETHANE 5 ND 4-METHYL~2-PENTANGNE 10 ND
i% BUTANONE 10 ND TETRACHLOROETHENE 5 ND
, 1=-TRICHLOROETHANE 5 ND TOLUENE 5 ND
"BKEON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
WINYL ACETATE 10 ND ETHYLBENZENE 5 ND
910D I CHLOROME THANE 5 ND STYRENE 5 ND
.i TOTAL XYLENES 5 ND

I .-

.IOLUENE-d8(88-110)

O R Cmm

Hn nn

ESTIMATED VALUE:

@A/8C_SURROGATE RECOVERIES

97%

BROMOFLUOROBENZENE(86~119)

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

93%

1,2-DICHLOROETHANE-d4(76-114)

97%



SOUTHWLEST LABUOKATUKY UF UKRLANULA, LINUC.

—-l 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
'S & MOORE ' REFORT: 2388.01F
BORMAN DRIVE, SUITE 340
UIS, MO 63146 DATE: 05-07-90
H‘ DAVID PURINGTON
.1* MATRIX: WATER : DATE SUBMITTED: 04-17-90
=% 2388.01 DATE EXTRACTED: 04-17-90
_loD REF.: SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
J@CT: 19943 - 002; FORD EARTH CITY
oE ID: MW101
} '
DET. RESULTS DET. RESULTS
_]gLATILEs LINIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
6 10 ND ACENAPHTHENE 10 ND
;‘-CHLOROETHYL)ETHER 10 ND 2,4-DINITROFHENOL 50 ND
2 COROFPHENOL 10 ND 4-NITROFHENOL 50 ND
-D ICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
ijHLOROBENZENE 10 ND 2,4~DINITROTOLUENE 10 ND
N ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
~-DICHLORDBENZENE 10 ND DIETHYLPHTHALATE 10 ND
1HYLF‘HENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
-CHLOROISOPROFYL)ETHER 10 ND FLUORENE 10 ND
~ITHYLFHENOL 10 ND 4-NITROANILINE 50 ND
_@RR0S0-DI-n-PROFYLAMINE 10 ND 4,5-DINITRO 2-METHYLPHENOL S0 ND
'-!!HLOROETHANE 10 ND N-NITROSGDIFHENYLAMINE(1) 10 ND
BENZENE 10 ND 4-ERONMOFHENYL-FHENYLETHER 10 ND
{HORGNE 10 ND HEXACHLORORENZENE 10 ND
'I'IF\‘OF'HENOL 10 ND FENTACHLOROPHENOL 10 ND
IMETHYLFHENOL 10 ND PHENANTHRENE 10 ND
TI0IC ACID 50 ND ANTHRACENE 10 ND
. -CHLOROETHOXY )METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
.1ICHLDF\'0F'HENOL 10 ND FLUORANTHENE 10 ND
-2, 4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
HALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
-CI OROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
;XRCHLOROBUTADIENE 10 ND BENZD(A)ANTHRACENE 10 ND
i OR0-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)FHTHALATE 10 ND
-iHYLNAPHTHALENE 10 ND CHRYSENE 10 ND
HLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
= 6-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
~TRICHLOROPHENOL 50 ND BENZO (K ) FLUORANTHENE 10 ND
-CJR ORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
:NITROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
STHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
iFHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
ROANILINE 50 ND

QA/8C_SURROGATE RECOVERIES

BENZENE-d5(35-114) 55X Z2-FLUOROBIPHENYL(43-114) S1% TERPHENYL-d14 (33-141) 43%
L-d3 (10-94) 638% 2-FLUOROFHENOL (21-100) 48% 2,4,6-TRIBROMDFHENOL(10-123) 40%

NOT DETEZTED AROVE QUANTITATION LIMIT

ESTIMATED YALUE: CONCENTRATION RELDW LIMIT OF QUANTITATION
== ANALYTEZ DETECTED IN RBLANK AS WELL AS SARFLE

I SURROQGATT RECOVERY OQUTSIDE NF QC LIMITS

ﬁ?’*"ﬁ—'
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SOUTHWEST LABORATORY OF OKLAHOMA,

INL.

1700 W. Alban; « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOGCRE

11701 BORMAN DRIVE, SUITE 3240
ST. LOUIS, MO 63146

ATTN: DAVID PURINGTON

SAMPLE MATRIX:
SWLO # 2388.,02
DATE SUBMITTED:
PROJECT: 19942 - 002,

WATER

04-17-50
FORD EARTH CITY

REPORT:

2388.02M

DATE: 0S-07-90

SAMPLE ID: MW103
_ I DET. DATE METHOD
ARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
T]:L CYANIDE 0,02 mg/L ND 04=27-90 5M 412
?'AL METALS
ARSENIC 10,0 ug/L ND 05-02-90 EFAa 206.2
IZHD T.0 ug/L ND O5=01-90 EFA 279.2
- CURY 0.2 ug/L ND 04=-25-90 EFA 245.1
SELENIUM S.0 ug/L ND O9-02-70 EFa 270.2
WHALLIUM 10.0 ug/L ND 05=-01-90 EFA 279.2
T IMONY 0.0 ug/L ND 04-25-90 EFA 200.,7
SERYLLIUM 5.0 ug/L ND 04-23-90 EFA 200.7
LADMIUM 3.0 ug/L ND 04-25-90 EFA 200.7
OMIUM 5.0 ug/L ND 04-25-90 EFQ 200.7
- PER 10,0 ug/L 7= 04-25-90 EPA Z00.7
NICKEL 10.0 ug/L MND 04-25-90 EPA 200.7
LVER 10.0 ug/L ND 04~25-90 EPA 200.7
=JANC 10.0 ug/L 499 04-25-90 EFA 200.7
]M #EPALOO/4-79-020, MARCH 1985

=
o
Hon

-

4

NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHQD,

16TH EDITION



SOUTHWEST LABORATORY OF OKLAHUMA, 1NU.

} 1700 W. Albany . Suite "C" . Broken Amow, Oklahoma 74012 . 918-251-2858

- MENT: DAMES % MODRE REPORT: 2288.02H
- 11701 BORMAN DRIVE, SUITE 340

f ST. LOUIS, MO 63146 DATE: 05-07-90
"I ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2288.02

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-27-90

|}

DATE ANALYZED: 05-02-90
METHOD REFERENCE: SWB44-8150, EPA METHODOLOGY
PROJECT: 19947 - 0O0O2; FORD EARTH CITY

SAMPLE ID: MW10S

RESULTS REFORTED IN ug/L OR Farts Per Billion

DET. .
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 ND

QA/GC SURROGATE RECOVERY

2,4,5-T (10-98) - 91.2%

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICN

ANALLYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

nun
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

REFORT: 2588.02P

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63146

DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.02

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-01-90 '

METHOD REFERENCE:
SAMPLE ID: MW105

8W846-808G, EPA METHODOLOGY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PFB)

PESTICIDES/PCB’S

ALFHA-BHC

BETA-BHC

DELTA-BHC
GAMMA=~BHC (L INDANE)
HEPTACHLOR

ALDRIN

HEFTACHLOR EFOXIDE
ENDASULFAN I
DIELDRIN

4,4-DDE

ENDRIN

ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA=CHLORDANE
GAMMA=CHLORDANE
TOXAPHENE
AROCHLOR-1016
AROCHLOR~1221
AROCHLOR~1232
AROCHLOR~1242
AROCHLOR~1248
AROCHLOR=-1254
AROCHLOR=1260

DETECTION LIMIT RESULTS
0.03 ND
0.03 ND
0.03 ND
0.0% ND
0.05 ND
0.05 ND
0.035 ND
0.09 ND
0.1 ND
0.1 ND
0.1 ND
0.1 ND
0.1 ND
0.1 ND
0.1 ND
0.5 ND
0.1 ND
0.9 ND
0.5 ND
1.0 ND
0.5 ND
0.5 ND
0.5 ND
0.9 ND
0.5 ND
1.0 ND
1.0 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154) 65%

» m 4 2

NOT DETECTED ABGVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURRCGATE RECOVERY OUTSIDE OF QC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION




OUULIOYYLOL LADUNALUNIL UL ULDLALI\JLYAIA ALY
s 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2838

DAMES & MOORE REFORT: 2388.02Y

N o DY
.
L1}

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 035-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO H 2388.02 '
DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW846-8240, EFA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMFLE ID: MW103

-—

I (ZSULT3 REPORTED IN ug/L OR Parts Fer Billion (FFE)
i
"I DET. DET.
olTILES LIMIT RESULTS  VOLATILES LIMIT RESULTS
3
]
Rl GHE THANE 10 ND 1,1.2,2-TETRACHLOROETHANE 5 ND
r\-"omsmnms 10 ND 1,2-DICHLORGFROFANE 5 ND
7FYL CHLORIDE 10 ND TRANS-1,3-DICHLOROFROFENE & ND
_JeOROETHANE 10 ND TRICHLOROETHEHNE 5 ND
.EIiYLENE CHLORIDE 5 18 B DIBROMOCHLOROMETHANE S ND
S ane 10 6 I 1,1,2-TRICHLOROETHANE S ND
REON DISULFIDE 5 ND BENZENE § ND
— IR DICHLOROETHENE 5 ND CI15-1,3-DICHLOROFROFENE S ND
., D ICHLOROETHANE 5 ND 2-CHLOROETHYLYINYLETHER 10 ND
~ANS-1,2-DICHLOROETHENE 5 ND BROMOF ORM 5 ND
ROFORM 5 ND 2~HEXANGNE 10 ND
D ICHLOROETHANE 5 ND 4-METHYL~2-PENTANONE 10 ND
=5UTANONE 10 ND TETRACHLOROETHENE 5 ND
1-TRICHLOROETHANE S ND TOLUENE 3 ND
n’ou TETRACHLORIDE 5 ND CHLORDEENZENE 5 ND
1ML ACETATE 10 ND ETHYLBENZENE 5 ND
TDHODICHLOROMETHANE 5 ND - STYRENE 5 ND
TOTAL XYLENES 5 ND

8A/8C SURROGATE RECOVERIES

Yol el

ENE-dB(88-110) 103% BROMOFLUOROBENZENE(B86-115) 90% 1,2-DICHLOROETHANE-d4(76-114) 103%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

f

. mm- w 'ii!



ES & MOORE
O BORMAN DRIVE, SUITE 340
UIS, MO 631486 '

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C” « Broken Arrow, Oklahoma 74012 « 918-251-2858

N: DAVID PURINGTON
PRE MATRIX: WATER
0 # 2388.02
'HGD REF.: SW844-8270, EPA METHODOLOGY
)JJRET: 19943 - 0023 FORD EARTH CITY
1 ID: MW10S
5 DET. RESULTS
LATILES LINIT (uq/L)
: 10 ND
5 Ql-CHLOROETHYL)ETHER 10 ND
SHLORCFHENOL 10 ND
3=DICHLORORENZENE 10 ND
ﬂiICHLOROBENZENE 10 ND
NI ALCOHOL 10 ND
"-DICHLORORENZENE 10 ND
.'1'HYLF'HENOL 10 ND
S -CHLORDISOFROFYL)ETHER 10 ND
METHYLPHENOL 10 ND
NI RCSC-DI-n-FROFYLAMINE 10 ND
:\'!HLOROETHANE 190 ND
TRURENZENE 10 ND
JEHORONE 10 ND
-\iF\’DFHENOL 10 ND
.3 IMETHYLPHENOL 10 ND
=Z0IC ACID 50 ND
%—CHLDROETHDXY)HETHANE 190 ND
P ICHLOROFHENDL 10 ND
2 ,4-TRICHLOROBENZENE 10 ND
2uTHALENE 10 ND
-iGRGANILINE 10 ND
ZAACHLOROBUTADIENE 10 ND
=ZHLORO-3~METHYLPHENOL 10 ND
_IETHYLNAPHTHALENE 10 ND
EMMCHLOROCYCLOPENTADIENE 10 ND
-3,6~TRICHLOROFHENOL 10 ND
4 S-TRICHLOROFHENOL 50 ND
=ILORONAPHTHALENE 10 ND
-NITROANILINE 50 ND
BETHYLFHTHALATE 10 ND
_'iAPHTHYLENE 10 ND
~RETROANILINE 50 ND

1
JROCNENZENE-45(35~114) 87
—~2N0L~d 5 (10-94) 173

i

TITTHATER

Al HIF -

-
e
~
=

@A/8C SURROGATE RECOVERIES

-FLUOROBIFHENYL (45-116)
>-FLUCROFHENOL

NJT DETECTED ARDVE QUANTITATION LIMIT
OONCENTRATION ZELOW LIMIT OF QUANTITATIOH

3 REFORT: 2388.0ZB
DATE: 05-07-90
DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-246-90
DATE ANALYZED : 05-01-90,
DET. RESULTS
SEMIVOLATILES LIMIT (ug/L)
ACENAPHTHENE 10 ND
2,4-DINITROFHEMOL 50 ND
4-NITROFHENCL 30 ND
DIBENZOFURAN 10 ND
2,4-DINITROTOLUENE 10 ND
2,6-DINITROTOLUENE 10 ND
DIETHYLPHTHALATE 10 ND
4-CHLOROPHENYL-FHENYLETHER 10 ND
FLUORENE 10 ND
4-NITROANILINE 50 ND
4,6-DINITRO 2-METHYLFHENOL 30 ND
N-NITROSODIPHENYLAMINE(1) 10 ND
4-EROMOFHENYL-PHENYLETHER 10 ND
HEXACHLORORENZENE 10 ND
FENTACHLOROFHENOL 10 ND
PHENANTHRENE 10 ND
ANTHRACENE 10 ND
DI-N-BUTYLFHTHALATE 10 ND
FLUORANTHENE 10 ND
PYRENE 10 ND
BUTYLRENZYLFPHTHALATE 10 ND
S+3-DICHLOROBENZIDINE <0 ND
BENZO (A) ANTHRACENE 10 ND
BIS{Z-ETHYLHEXYL)FHTHALATE 10 z J
CHRYSENE 10 ND
DI-N-OCTYL PHTHALATE 10 ND
BENZD{B)FLUORANTHENE 10 ND
BENZO(K)FLUGRANTHENE 10 ND
BENZD(AIPYRENE 10 ND
INDEND(1,2,3-CD)FPYRENE 10 ND
DIBENZ(A,H)ANTHRACENE 10 ND
BENZO(G,H,I)PERYLENE 10 ND
TERFHENYL-d14 (33-141)

74
(21-100) 5

2k 2,4,6-TRIDROMOFHENOL (1C=123

83N
Lo%
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1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

1IIENT: DAMES & MOORE REFORT: 23I88.03IM
‘ 11701 BORMAN DRIVE, SUITE 340
|  ST. LOUIS, MO 63146 DATE: 05-07-90
I ATTN: DAVID PURINGTON
i
. SAMPLE MATRIX: WATER
I SWLO # 2788.03
. DATE SUBMITTED: 04~17-50
) PROJECT: 19947 - 0023 FORD EARTH CITY '
l SAMPLE ID: MW106
- l DET. DATE METHOD
_HRRAMETER LIMIT UNIT RESULTS _ ANALYZED REFERENCE
_iETAL CYANIDE 0.0L mg/L  ND 04-27-90  SM 412D
TAL METALS
"lssmc 10.0 ug/t.  ND 03-02-90  EPA 206.2
-=AD T.0 ug/L ND 05=01-90 EFPA 239.2
MERCURY 0.2 ug/L  ND 04-25-90  EFA 245.1
—IELENIUM S.0 ug/i.  ND 0S~02-90  EPA 270.2
ALL TUM 10,0 ug/L. ND 05-01-90  EPA 279.2
INTIMONY 0.0 ug/L 44,7 04-25-90Q EFA Z00.7
_BERYLLIUM 5.0 ug/L  ND 04-25-90  EFA 200.7
IEDMIUM 5.0 ug/L  ND 04-25-90  EFA 200.7
_HROMIUM 5.0 ug/L ND 04-25-90Q EFA Z00.7
~OFFER 10.0 ug/L 80 04-25-90  EFA 200.7
‘icz‘:‘.EL 10,0 ug/L ND 04-25-90 EFA Z00.7
LVER 10.0 ug/L  ND 04-25-90  EFA 200.7
=ZINC 10,0 ug/L  S6.4 04-25-90  EPA 200.7

#EPALOOD/4-79~-020, MARCH 1985
NOT DETECTED ARCVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION
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1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

y—

ENT: DAMES & MOORE : REPCRT: 2388.03H
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 62146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.03 '
DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 03-02=90

METHOD REFERENCE: SW3446-8150, EFA METHODOLOGY

FPROJECT: 19942 - 002; FORD EARTH CITY

SAMFLE ID: MW1i06é

S A P Sy Ay Ay

RESULTS REPORTED IN ug/L OR Farts Fer Billion

DET.
HERBICIDES LIMIT ' RESULTS
2,4-D 1.0 MD
2,4,5-TFP (SILVEX) 0.2 ND

A4 BRIAL 5 JmRE FwAl 4,

2,4,5~-T (10~98) ?1.7%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QOUTSIDE OF QC LIMITS

E XN B8 A R R AW
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SOUTIIWESI‘LABUKAlUKI U UDLAIIULYL Ay 2l
1700 W. Albany « Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

REFORT: 2388.03F

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 435186

DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.03

DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-17-%90
DATE ANALYZED : 05-01-90

METHOD REFERENCE:
SAMPLE ID: MW106

PESTICIDES/PCB'S

ALFPHA~BHC

BETA-BHC

DELTA~BHC
GAlMMA~EHC (LINDANE)
HEPTACHLOR

ALDRIN

HEFTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN

4,4~DDE

ENDRIN

ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLGOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAFHENE
ARDCHLOR-1016
AROCHLOR=-12Z1
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR=-1248
AKOCHLOR=-1254
AROCHLOR=-1240

5W8446-8080, EFA METHODOLOGY

RESULTS REFPORTED IN ug/L OR Parts Per Billion (FFB)

DETECTION LIMIT RESULTS

0.035 ND
0.05 ND

« & & » s = a
o

(LS S WS T Y
ZZZZZZ
SESRENS NS

OO WUMUPUUMNOWUULE UILEF e bt = - = OO0 00O
z
(=]

P2 OO0 QO OO0COO0OO0CO0OODOTCCOOOOOCOO0O

@A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-~134) 70%

¢ wa Z

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE:
AMALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRQGATE RECOVERY QUTSIDE OF QaC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION



SOUTHWEST LABUKAL1UKY Ul UDLAIIULYL A, Aivwe
1700 W. Albany Suite "C” « Broken Arow, Qklahoma 74012 . 918-251-2858

“l_mihlll_ ill“

NT: DAMES & MOORE REPORT: 2388.03V
11701 BORMAN DRIVE, SUITE 340
- 8T. LOUIS, MO 43146 DATE: 05-07-90
J ATTN: DAVID FURINGTON

SAMPLE MATRIX: WATER

SWLO # 2388.03 '
DATE SUBMITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SWB46-8240, EFA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: nMW10é4

] RESULTS REPORTED IN ug/L OR Parts Per Billion (FPE)

DET. DET.

ATILES LIMIT RESULTS VOLATILES LIMIT RESULTS
EIlORDHEIHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
2 MOME THANE 10 ND 1,2-DICHLOROFROFANE 5 ND
INYL CHLORIDE 10 ND TRANS~1,3-DICHLOROFPROFENE 5 ND
ORCETHANE 10 ND TRICHLOROETHENE 5 ND
HYLENE CHLORIDE 5 19 B DIGROMOCHLOROMETHANE 5 ND
“"SETONE 16 4 J 1,1,2-TRICHLORDETHANE 5 ND
-maBON DISULFIDE 5 ND BENZENE 5 ND
{-DICHLDROETHENE 5 ND CI15-1,3-DICHLOROFROFENE 5 ND
&1 -DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND
{ANS-1,2-DICHLORQETHENE 5 ND BROMOFORNM 5 ND
OROFORM 5 ND 2~-HEXANONE 10 ND
~DICHLOROETHANE 5 ND 4-METHYL~-2-FENTANONE 10 ND
~BUTANONE 10 ND TETRACHLOROETHENE 5 ND
,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
(BON TETRACHLORIDE 5 ND CHLOROKENZENE 5 ND
~u{NYL ACETATE 10 ND ETHYLBENZENE 5 ND
OMODICHLOROME THANE 5 ND STYRENE 5 ND
‘i TOTAL XYLENES 5 ND

-I gA/QC_SURROGATE RECOVERIES

““JLUENE-d8(38-110) 97% BROMOFLUOROBENZENE(86-115) 94% 1,2-DICHLOROETHANE-d4(76-114) 103%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

P e

!
!



% MOORE

BORMAN DRIVE, SUITE 340
UIS, MO0 63146

DAVID PURINGTON

£ MATRIX:

B 2388.035

D REF.: SW844~8270, EPA METHODOLOGY
CT: 19943 - 002; FORD EARTH CITY

. REFORT:

DATE: 05-07-90

2338.03D

SOUTHWEST LABORATORY OF OKLLAHOMA, INC.

1700 W. Albany « Suite "C" . Broken Arrow, Okichoma 74012 « 918-251-2858

RESULTS
{ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

(33-141)

WATER DATE SUBMITTED: 04-17-90
DATE EXTRACTED: 04-26-90
DATE ANALYZED : 05-01-90
£ ID: MW104
% DET. RESULTS DET.
wIVOLATILES LIMIT (ug/L) SEMIVOLATILES LIMIT
THEL 10 ND ACENAFHTHENE 10
5 M-CHLOROETHYL)ETHER 10 ND 2,4-DINITROPHENCL €0
LOROFHENOL 10 ND 4-NITROFHENOL 50
ICHLOROBENZENE 10 ND DIBENZOFURAN 10
ICHLORORENZENE 10 MD 2,4-DINITROTOLUENE 10
==yl ALCOHOL 10 ND 2.,6-DINITROTOLUENE 10
ICHLOROEENZENE 10 ND DIETHYLFHTHALATE 10
"EHYLFHENOL 10 ND 4~CHLOROFHENYL-FHENYLETHER 10
3" _ 1L OROISCFROPYLIETHER 10 ND FLUORENE 10
THYLFHENOL 10 ND 4-NITROANILINE 50
-~ R0S0-DI-n-FROFYLAMINE 10 WD 8,6-DINITRO 2-METHYLFHENOL 50
HLORDE THANE 19 HD N~NITROSODIFHEMYLAMINE(L) 10
“SOBENZENE ) ND 4~BROMOFHENYL-FHENYLETHER 19
ORONE 19 WD HEXACHLORORENZENE 10
ROFHEMOL 10 ND FENTACHLOROFHENDL 10
s DIMETHYL HENOL 10 ND FHENANTHRENE 10
IC ACID 5 ND ANTHRACENE 10
>-CHLOROETHOXY )METHANE 10 ND DI-N-BUTYLFHTHALATE 10
%) TCHLOROFHENOL 10 ND FLUDRKANTHENE 10
4-TRICHLORORENZENE 10 ND PYRENE 10
..iHALENE 10 ND BUTYLBENZYLPHTHALATE 10
-CI.OROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20
7w CHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10
ORO-3-METHYLPHENOL 10 ND BIS(Z-ETHYLHEXYL)PHTHALATE 10
: '!iHYLNAF HTHALENE 10 ND CHRYSENE 10
I(ACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10
6-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10
.j'E-TRICHLGROPHENOL 50 ND BENZO(K)FLUORANTHENE 10
- _ORONAFHTHALENE 10 ND BENZO(A)PYRENE 10
‘= TROANILINE S0 ND INDENO(1,2,3-CD)FYRENE 10
THYLPHTHALATE 10 ND DIRENZ (A H)ANTHRACENE 10
APHTHYLENE 10 ND BENZO(G.H,I)PERYLENE 10
~aI TROANILINE 50 ND
R _I_ 84/0C SURROGATE RECOVERIES
IIOBENZENE 45(35-114) 87% 2-FLUORORIPHENYL(43-116) 73% TERPHENYL-G14
OL-d5 (10-94)  25% 2-FLUOROPHENOL (21-100) '8%% 2,4,6-TRIBROMOFHENOL(1C-123)

"NOT DETESCTID ABOVYE GQUANTITATION LIMIT

ZSTIMATED VALUE:
AMNALYTE DETECTED

CONCENTRATION BELOW LIMIT OF
IN BLAMK A5 WELL AS SARMFLE
SURRNGATZ VEZCOVERY OUTSZIDE

JF AC LIMITS

AUANTITATION

748%
15%



1700 W. Albany « Suite "C" « Broken Arrow, Okiahoma 74012 « 918-251-2858

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

_IENT: DAMES & MCORE REFORT: 2I88.04M
11701 BORMAN DRIVE, SUITE 340

I ST. LOUIS, MO &3I146 DATE: 05-07-90
. ATTN: DAVID PURINGTON

l SAMPLE MATRIX: WATER
: SWLO # 2388.04
. DATE SUBMITTED: 04-17-90 ’

' PROJECT: 19947 ~ 0023 FORD EARTH CITY
" SAMFLE ID: MW107

' DET. DATE METHOD
"ARAMETER LIMIT UNIT RESUL.TS ANALYZED REFERENCE
T]AL CYANIDE 0,01 mg/L ND 04-27-90 SM 412D

AL, METALS
SRSENIC 10,0 ug/L ND 09-02-90 EFA 206.2

D 3.0 ug/L ND NS-01-90 EFA 229.2
HSCUR‘( 0.2 ug/l ND 04-25=-50 EFA 245.1
SELENIUM 5.0 ug/L ND OS=-02=-%0 EFA 270.2
“HALLIUM 10,0 ug/L ND 03-01-90 EFA 27%.2
g IMONY 0.0 ug/L -l 04-23-70 EFA ZC0.7
SERYLLIUM 5.0 ug/L NI 04-25-50 EFQ 200.,7
LADMIUM 2.0 ug/L ND 04-25-390 EFA 200,7
PROMIUM Q.0 ug/L ND 04-25~30 EFA 200.7
=l FER 10,0 ug/L &2 04-25-30 EFA 200.7
MICKEL 10,0 ug/L 10.9 04-25-90 EFA 200.7
ML VER 10,0 ug/L ND 04-25-90 EFPA 200.7
_'NC 10.0 ug/L .0 04-25-90 EPA 200,7

ghl hl h_l

imm! -lh}

BEPALOO/84-79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD,

16TH EDITION
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REFORT: 2I88.04H

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO &3146 DATE: 05-07-90
ATTN: DAVID PURINGTON

m
Z
r}

SAMFLE MATRIX: WATER ,
SWLO # 2788.04

DATE SUBMITTED: 04-17-%0

DATE EXTRACTED: 04-27-90

DATE ANALYZED:  05-02-90

METHOD REFERENCE: SW844-8150, EFA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMFLE ID: MW10Q7

RESULTS REPORTED IN ug/L OR Parts Fer Billion

DET.
HERBICIDES LIMIT RESULTS
Z,4-D 1.0 ND
2,4,3~TF (SILVEX) 0.2 ND

’

gGA/QC SURROGATE RECOVERY

T

.

2,4,5-T (10-98) 894

- -

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

o

- .k.z..
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany'. Suite "C” o Broken Arrow, Oklchoma 74012 « 918-251-2858

DAMES & MOORE REPORT: 2388.04P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-%90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO 4 2388.04

DATE SUBMITTED: 04-17-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90 '
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

SAMFLE ID: mMW107

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPR)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-EHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA-EHC (LINDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EFOXIDE 0.05 ND
ENDOSULFAN I 0.05% ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLDR-12%4 1.0 ND
AROCHLOR-1260 1.0 ND

8A/8C SURRDGATE RECOVERIES

DIBUTYLCHLORENDATE (24-1%4) 68

ND = NOT DETECTED AROVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATICHN
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

X = SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany o Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146

ATTN: DAVID PURINGTON

SAMPLE MATRIX:

SWLO # 2388.04
DATE SUBMITTED:
DATE ANALYZED :
METHOD REFERENCE:
PROJECT:

SAMFLE ID:

WATER

04-17~90
04-18-90

19943 - 002;
MW107

REFORT: 2388.04V

DATE: 03-07-90

SW846-8240, EFA METHODOLOGY
FORD EARTH CITY

RESULTS REFORTED IN ug/L GR Parts Per Billion (FFB)

DET.
ey ATILES LIMIT RESULT
OROME THANE 10 ND
L ZEOMOMETHANE 10 ND
ML CHLORIDE 10 ND
.4l ORCETHANE 10 ND
METHYLENE CHLORIDE 5 16
S*SETONE 10 3
,isou DISULFIDE 5 ND
1™ D ICHLOROETHENE 5 ND
+ 2m 1-D ICHLOROETHANE 5 ND
lNS-l,Z-DICHLOROETHENE 5 ND
z- OROF ORM 5 ND
._: -DICHLORCETHANE S ND
UTANGNE 10 ND
,1-TRICHLOROE THANE 5 ND
:ARBON TETRACHLORIDE 5 ND
YL ACETATE 10 ND
MODICHLOROMETHANE 5 ND

UENE-d8(88-110) 96%

ESTIMATED VALUE:

VOLATILES

1,1,2,2-TETRACHLOROETHANE
1,2-DICHLOROFROFANE
TRANS-1,5-DICHLORDFROFENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLORDETHANE
BENZEME
CIS-1,3-DPICHLOROPROFENE
2-CHLORDETHYLVINYLETHER
BROMOFORM

2-HEXANONE
4-METHYL-2-PENTANONE
TETRACHLOROETHENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE

STYRENE

TOTAL XYLENES

8A/8C_SURROGATE RECOVERIES

BROMOFLUCROBENZENE (B6-115) 92%

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION
AMALTTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECCVERY OUTSIDE OF QC LIMITS

DET.

LIMIT RESULTS

NN R AR R Aot A
[o o) O

ND
kD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1,2-DICHLOROETHANE-d4(74~-114) 100%



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C* . Broken Amow, Oklahoma 74012 . 918-251-2858

A
I

%5 & MOORE “ REFORT: 2388.045b

1 BORMAN DRIVE, SUITE 340

%=, LOUIS, MO 63146 DATE: 05-07-90

_i: DAVID PURINGTON
LE MATRIX: WATER' DATE SUBMITTED: 04-17-90
# 2388.04 DATE EXTRACTED: 04-26-90
0D REF.: SWB44-8270, EFPA METHODOLOGY DATE ANALYZED : 035-01-90

R

ECT: 19943 - 002; FORD EARTH CITY
FLE ID: MW1O7

i

DET. RESULTS DET. RESULTS
EMIVOLATILES LIMIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
oL 10 ND ACENAFHTHENE 10 ND
151 2-CHLOROETHYL)ETHER 10 ND 2,4-DINITROFHENDL 50 ND
TLHLORCFHENOL 10 ND 4~NITROPHENGL 50 ND
_iDICHLOT\OBENZENE 10 ND DIRENZOFURAN 10 ND
DICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
ZYL ALCOHOL 10 ND 2.6-DINITROTOLUENE 10 ND
DICHLORORENZENE 10 ND DIETHYLFHTHALATE _ 10 ND
TSJE THYLFHENOL 10 ND 4-CHLOROFHENYL-PHENYLETHER 10 ND
115(2-CHLOROISOFROFYL)ETHER 10 ND FLUORENE 10 ND
THYLFHENGOL 10 ND 4-NITROANILINE &0 ND
TROSO-DI-n-FROFYLAMINE 10 ND 4,6-DINITRO Z-METHYLFHENOL 350 ND
AACHLOROETHAME 10 NMD N-NITROSODIFHENYLAMINE(1) 10 ND
OLENZENE 10 ND 4-BROMOFHENYL-FHENYLETHER 10 ND
l‘iORONE 10 WD HEXACHLORGEENZENE 10 ND
-4 TROFHENOL 10 ND PENTACHLOROPHENOL 10 ND
~3-DIMETHYLFHENOL 10 ND PHENANTHRENE 10 ND
ZQIC ACID 30 ND ANTHRACENE 10 ND
(2-CHLCROETHOXY)METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
2_4 DICHLOROFHENOL ' 10 ND FLUGRANTHENE 10 ND
+4-TRICHLORORENZENE 10 ND PYRENE 10 ND
HTHALENE 10 ND BUTYLBENZYLFHTHALATE 10 ND
o 3L ORDANILINE 10 ND 3+3-DICHLOROBENZIDINE 20 ND
ACHLOROEUTADIENE 10 ND BENZO (A)ANTHRACENE 10 ND
1HLORO-3—HETHYLF‘HENOL 10 ND BIS(Z-ETHYLHEXYL)FHTHALATE 10 ND
ETHYLNAFPHTHALENE 10 ND CHRYSENE 10 ND
AEXACHLOROCYCLOFENTADIENE 10 ND DI-N~OCTYL PHTHALATE 10 ND
s 6=-TRICHLOROPHENGCL 10 ND PENZQ(B)FLUORANTHENE 10 ND
y 9=TRICHLOROPHENOL 50 ND BENZO(K)FLUORANTHENE 10 ND
2-UHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
- NITROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
ETHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAFHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
iNITF\OANILINE 50 ND
8A/QC _SURROGATE RECOVERIES
ROBENZENE-dS(35-114) 82% Z2-FLUOROBRIPHENYL(43-114) 48% TERFHENYL-d14 (33-141) 89%
MNOL-d3 (10-94) $9% 2-FLUOROFHENOL (21-100) -29% 2.4,6-TRIBROMOFHENOL(10-123) 31X

NOT DETECTED AKOVE QUANTITATION LIMIT

ESTINATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN ELARMK AS WELL AS SAMFLE

SURRROATE RECOVERY QUTSIDE QF Q€ LIMITS

A
1
1
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1700 W. Albany Suite "C™ « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REFORT: 2388.03V
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, mD 43146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE PMATRIX: WATER

SWLO # 2388.03 '
DATE SUBNITTED: 04-17-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: TR-1

]
]

.1

| I— |

RESULTS REFORTED IN ug/L OR Parts Fer Billion (FPR)

I |

I
I
I
1
i
1
L
L

DET. DET.

2r LIMIT RESULTS VOLATILES LINIT RESULTS
T’ROMETHAME 10 ND 1,1.2,2-TETRACHLOROETHANE 3 ND
ROWOMETHANE 10 ND 1,2-DICHLOROFROFANE 3 ND
“NYL CHLORIDE 19 ND TRANS-1,3-DICHLOROFROFENE S ND
ROETHANE 1¢ ND TRICHLOROETHENE 3 ND
CPPYLENE CHLORIDE 5 2 J DIBROMOCHLOROMETHANE 3 ND
= TONE 19 ND 1,1,2-TRICHLOROETHANE 3 ND
2 ON DISULFIDE 3 ND BENZENE 3 ND
» @ UICHLOROETHENE 3 ND CI5~1,3-DICHLOROFROFENE 3 ND
2 L~DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND
NS-1,2-DICHLOROETHENE 3 ND BROMOFORM 3 ND
—iROFORM S 6 B 2~HEXANONE 10 ND
s MR DICHLOROETHANE 5 ND 4-METHYL-2-FENTANCONE 10 ND
“SHUTANONE 10 ND TETRACHLOROETHENE S ND
1-TRICHLOROETHANE 3 ND TOLUENE b ND
ON TETRACHLORIDE 5 ND CHLORCRENZENE 3 ND
. N YL ACETATE 10 ND ETHYLBENZENE 3 ND
ODIEHLOROMETHANE S ND STYRENE S ND
‘i TOTAL XYLENES 3 ND

@A/8C SURROGATE RECOVERIES

) !

-"'UENE-dB(BB-llO) 97% BROMOFLUOROBENZENE(B6-113) 93X

NOT DETECTED AEGVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

1,2-DICHLOROETHANE-d4(76-114) 102%

g

- -

[ 4

————

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURRQGATE RECOVERY OUTSIDE OF GC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

ANALYTICAL REPORT

DAMES & MOORE REPORT: G2705
11701 Borman Drive
St. Louis, Missouri 63149

REPORT DATE: 05/03/90

SWLO IDENTIFICATION

1SAMPLE NO.: 2388.01 -~ 2388.05
DATE RECEIVED: 04/17/90

1

QA/QC
DESCRIPTION PARAMETER RESULTS
METHOD BLANK 04/25/90 ANTIMONY <30 ug/L
~ METHOD BLANK 04/25/90 BERYLLIUM <5 ug/L
METHOD BLANK 04/25/90 CADMIUM <5 ug/L
METHOD BLANK 04/25/S0 CHROMIUM <5 ug/L
METHOD BLANK 04/25/90 COPPER <10 ug/L
METHOD BLANK 04/25/90 NICKEL <10 ug/L
METHOD BLANK 04/25/90 SILVER <10 ug/L
METHOD BLANK 04/25/90 ZINC <10 ug/L
BLANK SPIKE 04/25/90 ANTIMONY 102% RECOVERY
BLANK SPIKE 04/25/90 BERYLLIUM 100% RECOVERY
BLANK SPIKE 04/25/80 CADMIUM 115% RECOVERY
]ELANK SPIKE 04/25/90 CHROMIUM 98% RECOVERY
LANK SPIKE 04/25/90 COPPER 104% RECOVERY
BLANK SPIKE 04/25/90 NICKEL 99% RECOVERY
“@BLANK SPIKE 04/25/90 SILVER 86% RECOVERY
LANK SPIKE 04/25/30 ZINC 110% RECOVERY
= MATRIX SPIKE MW105 ANTIMONY 102% RECOVERY
TIX SPIKE MW105 BERYLLIUM 100% RECOVERY
TRIX SPIKE MW105 CADMIUM 115% RECOVERY
. MATRIX SPIKE MW105 CHROMIUM 98% RECOVERY
ATRIX SPIKE MW105 COPPER 107% RECOVERY
TRIX SPIKE MW105 NICKEL 99% RECOVERY
TRIX SPIKE MW105 SILVER 86% RECOVERY
< ATRIX SPIKE MW105 ZINC 110% RECOVERY
UPLICATE MW101 ANTIMONY 0% RPD
= DUPLICATE MW101 BERYLLIUM 0% RPD
UPLICATE MW101 CADMIUM 0% RPD
UPLICATE MW101 CHROMIUM 0% RPD
DUPLICATE MW101 COPPER 17% RPD
~@PUPLICATE MW101 NICKEL 0% RPD
UPLICATE MW101 SILVER 0% RPD
UPLCATE MW101 ZINC 24% RPD



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. AIbany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

ANALYTICAL REPORT

o'

N BE R B

| DAMES & MOORE REPORT: G2705.2
11701 Borman Drive
t. Louis, Missouri 63149
REPORT DATE: 05/03/90
! ’
:!LﬂﬂéLlDEEIlELQAILQ! )
AMPLE NO.: 2388.01 - 2388.05
DATE RECEIVED: 04/17/90
] QA/GC
: DESCRIPTION PARAMETER RESULTS
]IMETHOD BLANK 04/30/90 ARSENIC <10 ug/L
. METHOD BLANK 05/01/90 LEAD <3 ug/L
METHOD BLANK 05/02/90 SELENIUM <5 ug/L
METHOD BLANK 05/01/90 THALLIUM <10 ug/L
= METHOD BLANK 04/27/90 TOTAL CYANIDE <.01 mg/L
-iBLANK SPIKE 04/30/90 ARSENIC 101% RECOVERY
—MBLANK SPIKE 04/30/90 ARSENIC 81% RECOVERY
| BLANK SPIKE 05/01/90 LEAD 99% RECOVERY
BLANK SPIKE 05/01/90 LEAD 98% RECOVERY
BLANK SPIKE 05/02/90 SELENIUM 98% RECOVERY
T BLANK SPIKE 05/02/90 SELENIUM 88% RECOVERY
BLANK SPIKE 05/01/90 THALLIUM 98% RECOVERY
BLANK SPIKE 05/01/90 THALLIUM 95% RECOVERY
I MATRIX SPIKE MW101 ARSENIC 96% RECOVERY
MARTIX SPIKE MW107 LEAD 684% RECOVERY
_MMATRIX SPIKE MW107 SELENIUM 70% RECOVERY
. MATRIX SPIKE MW107 THALLIUM 110% RECOVERY
.'.IMATRIX SPIKE MW101 TOTAL CYANIDE 104% RECOVERY
i
‘= DUPLICATE MW101 ARSENIC 0% RPD
DUPLICATE MW106 LEAD 0% RPD
DUPLICATE MW101 SELENIUM 0% RPD
— DUPLICATE MW106 THALLIUM 0% RPD
DUPLICATE MW101 TOTAL CYANIDE 0% RPD



-SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

IENT: DAMES & MOORE REPORT: G27035.3
11701 BORMAN DRIVE, SUITE 240 ,
ST. LOUIS, MO 63146 DATE: 05-07-%0

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER '
SWLO # METHOD BLANK

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 0S-02-90

METHOD REFERENCE: SW846-8150, EFA METHODOLOGY

PROJECT: 19943 - 00Z2; FORD EARTH CITY

SAMPLE ID: METHOD EBLANEK

- | — i

RESULTS REFORTED IN ug/L OR Parts Fer Billion

) DET.
HERBICIDES LIMIT : RESULTS
4-D 1.0 ND

(SN

4,3-TF (3SILVEX) Q.

+J

ND

I

A/QC SURROGATE RECOVERY

-

—

R [ U R oy per gy gy ey

2,4,5-T (10-98) B1.7%

—

,_-._.
o

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

-

-



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REFORT: GZ2705.4
11701 BORMAN DRIVE, SUITE 340 _
ST. LOUIS, MO 63146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # METHOD BLANK

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-01-90 '
METHOD REFERENCE: ©SW846-8080, EFA METHODOLOGY

| ﬁl aly ! e ! ‘A mn - ! ‘4, Hiid {

-

san' o' miss’' mim

-
' .

>

,',__..,r
' Ea' Em’

-

SAMPLE ID: PMETHOD BLANK

RESULTS REPORTED IN ug/L OR Parts FPer Billion (PFER)

PESTICIDES/PCBS DETECTION LINIT RESULTS
ALFHA-BHC 0.05 ND
BETA-EHC 0.0% ND
DELTA-EHC 0.0% ND
GAMMA=EHC (LINDANE ) 0.05 ND
HEF TACHLOR 0.0% ND
ALDRIN 0.0% ND
HEF TACHLOR EFOXIDE 0.05 ND
ENDOSULFAN I 0.0% ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN 11 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALFHA-CHLORDANE 0.5 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1260 1.0 ND

QA/8C_ SURROGATE RECOVERIES

[
o
o

DIBUTYLCHLORENDATE (24-154) 1355

ND = NOT DETECTED AROVE BUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE REPORT: G2705.5
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # METHOD BLANK

DATE ANALYZED : 04-18-90

METHOD REFERENCE: 5W846-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMFLE ID: METHOD ELANK

RESULTS REFORTED IN ug/L OR Farts Fer Billion (FFE)

DET. DET.
LATILES LIMIT RESULTS VOLATILES LIMIT RESULTS
'HLOROME THANE 10 ND 1,1,2,2-TETRACHLOROE THANE 5 ND
OMOME THANE 10 ND 1,2-DICHLORGFROMANE 5 ND
JSMNYL CHLORIDE 10 ~D TRANG-1,3-DICHLOROFROFENE 5 KD
IHLOROE THANE 1c AD TRICHLORDETHENE S ND
THYLENE CHLORIDE 5 10 DIDROMOCHLOROMETHANE 5 ND
ETONE 10 ND 1,1,2-TRICHLOROETHANE 5 ND
“SAREON DISULFIDE 5 ND BENZENE 5 ND
L 1-DICHLOROETHENE 5 ND CIS-1,3-DICHLORNFROFENE 5 ND
11~DICI-+LOF\'0ETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 5 ND
LOROFORNM 5 ND 2-HEXANONE 10 ND
2~DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 10 ND
B BUTANONE 10 ND TETRACHLOROETHENE 5 ND
,1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
REQON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
NYL ACETATE 10 ND ETHYLHENZENE 5 ND
OMODICHLOROME THANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

LUENE-d8(88-110) 100% BROMOFLUOROBENZENE(B86-115) 86% 1,2-DICHLOROETHANE-d4(76-114) 95%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

[, -

-

e



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

- l ' 1700 W. Albany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
_@FS % MOORE 3 REFORT: G2703.6

.igi BORMAN DRIVE, SUITE 340

<% LOUIS, MO 63146 DATE: 05-07-90

‘TN:  DAVID FURINGTON

IPLE MATRIX: WATER

~IL0 # METHOD BLANK DATE EXTRACTED: 04-17-90
£10D REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
1JECT: 19943 - 002; FORD EARTH CITY
MELE ID: METHOD BLANK
‘! DET.  RESULTS DET.  RESULTS
IVOLATILES LINIT (ug/L)  SEMIVOLATILES LIMIT (ug/L)
NOL 10 ND ACENAPHTHENE 10 ND
(2-CHLOROETHYL )ETHER 10 ND 2,4-DINITROFHENOL 50 ND
~ CHLOROFHENOL 10 ND 4-NITROFHENOL 50 ND
a-DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
ll-DICHLORDBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
2ENZYL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
2_DICHLOROBENZENE 10 ND DIETHYLFHTHALATE 10 ND
'ETHYLF'HENOL 10 ND 4-CHLOROFPHENYL-FHENYLETHER 10 ND
(2-CHLOROISOFROFYLJETHER 10 ND FLUORENE 10 ND
= AETHYLPHENGL 10 ND 4-NITROANILINE S0 ND
{TRO50~DI-n~-FROFYLAMINE 10 ND 4,5-DINITRO 2-METHYLFHENOL 30 ND
ACHLOROE THANE 10 ND N-NITROSODIFHENYLAMINE(1) 10 ND
- TRORENZENE 10 HD 4-PROMOFPHENYL-FHEMYLETHER 10 ND
DFHORONE : 10 ND HEXACHLORORENZENE 10 ND
iITF\'OF'HENDL 10 ND FENTACHLORCFHENDL 10 MD
~DIMETHYLFHENOL 10 ND FHENANTHRENE i¢ D
TINZOIC ACID 50 ND ANTHRACENE 10 ND
(2-CHLOROETHOXY)METHANE 10 ND DI-N~EUTYLFHTHALATE 10 ND
& -DICHLOROFHENDL i0 ND FLUORANTHENE 10 ND
f:,Q-TRICHLOROBENZENE i0 ND PYRENE 10 ND
HTHALENE 10 ND BUTYLEENZYLPHTHALATE 10 ND
HLOROANIL INE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
_H_EXACHLDF\'DBUTADIENE 10 ND RENZO (A)YANTHRACENE 10 ND
CHLORO-3-METHYLFHENOL 10 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 10 ND
‘ETHYLNAF‘HTHALENE 10 ND CHRYSENE 10 ND
HEXACHLOROCYCLOFENTADIENE 10 ND DI-N-QCTYL FHTHALATE 10 ND
=4, 4-TRICHLORGFHENOL 10 ND HENZO ( B ) FLUORANTHENE 10 ND
l,S-TRICHLOROF‘HENOL 50 ND BENZO (K) FLUORANTHENE 10 ND
TEBHLORONAFHTHALENE 10 ND BENZO(A)PYRENE 10 ND
2=NITROANIL INE 50 ND INDENO(1,2,3~CD)PYRENE 10 ND
miETHYLFHTHALATE 10 ND DIBENZ (A ,.H)ANTHRACENE i0 ND
*NAF'HTHYLENE 10 ND BENZO(G,H, I)PERYLENE 10 ND
S-NITROANILINE 50 ND
I @A/QC SURROGATE RECOVERIES
[RDBENZENE d5(35-114) 62% 2-FLUOROBIFHENYL(43-116) 55% TERFHENYL-d14 (33-141) 77%
NOL-d5 (10-94)  83% 2-FLUOROFHENOL (21-100) S9% 2.4,6-TRIBROMOFHENOL(10-123) 65%

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
= = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

= SURROGATE RECOVERY OUTSIDE OF @QC LIMITS

R
nou



QUULIIYYLOL LADURNALURNIL UK UDLAIIUILYLA, LIYC,
- 1700 W. AIbany Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

MES & MOORE ‘ REFORT: 62705.7
Twi01 BORMAN DRIVE, SUITE 340
;I LOUIS, MO 63146 DATE: 05-07-90
N: DAVID PURINGTON

us f_.

IF‘LE MATRIX: WATER

0 # METHOD BLANK DATE EXTRACTED: 04-17-90
_“THOD KEF.: SW846-8270, EFA METHODOLOGY DATE ANALYZED : 04-26-90
JECT: 19943 - 002; FORD EARTH CITY

PLE ID: METHOD BLANK

[

| '
- DET. RESULTS DET. RESULTS
SFIVOLATIL_E_Q LIMIT (ug/L) SEMIVOLATILES LIMIT (ug/L)
-—!ENOL 10 ND ACENAPHTHENE 10 ND
A (2-CHLOROETHYL)ETHER 10 ND 2,4-DINITROFHENOL S0 ND
- HLOROFHENUL 10 ND 4-NITROFHENOL 50 ND
1 3~DICHLORORENZENE 10 ND DIBENZOFURAN 10 ND
f. -DICHLORORENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
2J7rL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
2-DICHLOROBENZENE 10 ND DIETHYLFHTHALATE 10 ND
—&E THYLFPHENOL 10 ND 4-CHLORCFHENYL~-PHENYLETHER 10 ND
Ej(;—CHLOROI:OF‘ROF'YL)ETHEF\' 10 ND FLUORENE 10 ND
ETHYLFHENCL 10 ND 4-NITROANILINE 30 ND
‘NITROSO-DI-n-FROFYLAMINE 10 MD 4,6-DINITRO 2-METHYLFHENOL S0 ND
ACHLOROETHARNE 10 ND N-NITROSODIPHENYLAMINE (1) 190 D
ROBENZENE 10 ND 4-BROMOFHENYL-FHENYLETHER 10 ND
\OFHORONE 10 ND HEXACHLOROEBENZENE 10 ND
“fp I TROFHENOL 10 ND FENTACHLOROFHENOL 10 ND
M -DIMETHYLPHENGL 10 ND PHENANTHRENE 10 ND
NZOIC ACID 50 ND ANTHRACENE 10 ND
(2-CHLORGETHOXY)METHANE 10 ND DI-N-BUTYLFHTHALATE 10 ND
-DICHLOROFHENOL 10 ND FLUCRANTHENE 10 ND
~i® +4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
WFHTHALENE 10 ND BUTYLEENZYLPHTHALATE 10 ND
JEHLOROANILINE 10 ND 5+3-DICHLOROBENZIDINE 20 ND
ACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
CHLORO-3-METHYLFHENOL 10 ND BIS(Z2-ETHYLHEXYL)FHTHALATE 10 ND
ETHYLNAFHTHALENE 10 ND CHRYSENE 10 ND
ALHLOROCYCLDFENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
+6-TRICHLOROFHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
_ .J-TRICHLOROPHENOL 50 ND BENZO (K)FLUORANTHENE 10 ND
< JHLORONAFHTHALENE 10 ND BENZO(A)PYRENE 10 ND
~MITROANILINE 50 ND INDENO(1,2,3~-CD)PYRENE 10 ND
METHYLFHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAFHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
ITROANILINE S0 ND

84/QC SURROGATE RECOVERIES

NOL-d5S (10~-94) 90% 2-FLUOROFHENOL (21-100) 44% 2,4,46-TRIBROMOFHENOL(10-123) 77%

NOT DETECTED AEOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION EELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURRDGATE RECOVERY OUTSIDE OF QC LIMITS

%F\OBENLENE d43(35-114) 78% 2-FLUOROBIFHENYL(43-116) 69% TERFHENYL-d14 (33-141) 89%
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- SOUTHWEST LABORATORY
A OF OKLAHOMA, INC.

David Purington

DAMES & MOORE

11701 Borman Drive, Suite 340
St. Louis, Missouri 63148

Project: 19943 - 002; Ford Earth City
Dear Mr. Purington:

Enclosed are the analytical results for your samples received
in our laboratory on April 18, 1990, for. the above captioned
project.

Sample MW110 was originally extracted on April 19, 1990. The
QC/MS analysis indicated that the surrogates did not meet the
QC criteria. Hence, this sample was re-extracted on April 24,
1890, and later re-analysed. The data was reported for the re-
analysed sample.

Per your request we have preformed a matrix spike and duplicate
for the following samples; MW102 (semi-volatile), MW108
(Herbicides), MW110 (Pesticides), MW104 (Volatile)

If, in your review, you should have any questions or require
additional information, please call.

Sincerely,

e

Randy Staggs :
Project Manager pAMES & MOORE

Ay 09 1980
ST, LOUIS. PNSSOURA

RS/j1

Enclosures

1700 WEST ALBANY, SUITE C ®* BROKEN ARROW, OK 74012
(918) 251-2858 ¢ FAX (918) 251-2599
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DAMES & MOORE CHAIN-OF-CUSTODY RECORD

Sample Source &

Client

2

Fleld Parsonnal (Signature) - -

Projact Tille

Job No. yg <3 -0Oa)

Cwh

Date | .Time Eg'.“a':. .Sf,;?)%le C:n(:;"?‘:"s _ Sampling Slie Remarks |
12 | 7o Ao |-t 7 O, Seans pea? bk S
|/ 1M (o] j ? A - S
I /o030 LA 108 [ ) l .
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Rellnquhhed byt | Date | Time Data | TimejRelinquished bys|{Date | Time | Recelved bys Date | Tliame
(Sl nltur . (Signatura) (Signature)
D 1o 2% Aol ead
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SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Alban; « Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

Iy

LIENT: DAMES & MOORE REPORT: 2397.01M
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-07-90
ATTN: DAVID PURINGTON
SAMPLE MATRIX: WATER
SWLO # 2297.01 ,
DATE SUBMITTED: 04-18-90
PROJECT: 19942 - 002; FORD EARTH CITY
SAMPLE ID: MW110
DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
OTAL CYANIDE 0.01 mg/L ND 04-27-90 SM 412D
TOTAL METALS
RSENIC 10.0 ug/L ND 05-02-90 EPA 206.2
LEAD 3.0 ug/L ND 05-01-90 EPA 229.2
ERCURY 0.2 ug/L ND 05-01-90 EPA 245.1
ELENIUM 5.0 ug/L ND 05-02-50 EFPA 270.2
THALL IUM 10.0 ug/L ND 05-01-90 EPA 279.2
NTIMONY 0.0 ug/L ND 04-25-90 EFPA 200.7
ERYLLIUM 5.0 ug/L ND 04-25-90 EPA 200.7
ADMIUM 5.0 ug/L ND 04-25-90 EPA 200.7
CHROMIUM 3.0 ug/L ND 04-25-50 EPA 200.7
OFPPER 10.0 ug/L 102 04-25-50 EPA 200.7
ICKEL 10.0 ug/L ND 04-25-90 EPA 200.7
SILVER 10.0 ug/L ND 04-25-90 EPA 200.7
INC 10.0 ug/L 40.3 04-25-90 EPA 200.7

-

o
D

NOT

X

STANDARD METHOD,

#EPALOO/4-79-020, MARCH 1985

DETECTED ABOVE QUANTITATION LIMIT
16TH EDITION



&

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: DAMES & MOORE REPORT: 2397.01H
11701 BORMAN DRIVE, SUITE 340
8T. LOUIS, MO 63146 DATE: 03-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.01 '
DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90

METHOD REFERENCE: &SWB46-8150, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MWL10

i'_l

u
'

RESULTS REFORTED IN ug/L OR Parts Per Billion

DET. .

HERBICIDES LIMIT RESULTS
!4—D l -0 ND
y4,5=TP (SILVEX) 0.2 ND

GA/GC _SURROGATE RECOVERY

2,84,5-T (10-98) 89.4%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

1

T [ Qe e g
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alban; « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: DAMES & MOORE REPORT: 2397.01P
] 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63144 DATE: 05-08-90
ATTN: DAVID PURINGTON

— b

SAMPLE MATRIX: WATER

SWLOD # 2397.01

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SuW846-8080, EPA METHODOLOGY
SAMPLE ID: MW1llo

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPR)

PESTICIDES/PCB'S | DETECTION LIMIT RESULTS
ALPHA=BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=-BHC (L INDANE ) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.9 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.3 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.1 ND
ARGCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.1 ND
AROCHLOR-1260 1.1 ND

8A/8C SURROGATE RECOVERIES
DIBUTYLCHLORENDATE (24-154) 100%

NOT DETECTED AROVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SARMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

¥ o Z



SOUTHWEST LABORATORY OF OKILAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

-

e"

CLIENTs DAMES & MOORE REPORTs 2397.01V
- 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 035-08-90

A

~ ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO H 2397.01

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY
I PROJECT: 19943 - 0023 FORD EARTH CITY

SAMPLE ID: MW110

o

[

-

-

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

-

: DET. DET.
| IVOLATILES LINIT RESULTS  VOLATILES LINIT RESULTS
HLOROME THANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
=< BROMOME THANE 10 ND 1,2-DICHLOROPROPANE 5 ND
#INYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 5 ND
~JCHLOROE THANE 10 ND TRICHLOROETHENE 5 ND
.. METHYLENE CHLORIDE S 16 B DIBROMOCHLOROMETHANE 5 ND
ACETONE 10 4  JB  1,1,2-TRICHLOROETHANE 5 ND
CAREON DISULFIDE 5 ND BENZENE 5 ND
1,1-DICHLORDETHENE 5 ND CIS-1,3-DICHLOROPROPENE 5 ND
~=j1,1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
imausq ,2-DICHLOROETHENE 5 ND BROMOF ORM 5 ND
CHLOROF ORM 5 ND 2-HEXANONE 10 ND
- w31,2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 10 ND
2-BUTANONE 10 ND TETRACHLOROETHENE 5 ND
- §81,1,1-TRICHLOROE THANE 5 ND TOLUENE 5 ND
CARBON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
" SVINYL ACETATE 10 ND ETHYLBENZENE 5 ND
. JEBRONODICHLOROME THANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

—

@A/8C SURROGATE RECOVERIES

r
. . TOLUENE-dB(88-110) 94% BROMOFLUOROBENZENE(B86-115) 92% 1,2-DICHLOROETHANE-d4(76-114) 100X

iy =

: "UND = NOT DETECTED ABOVE QUANTITATION LIMIT

**Jd = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

|

' .



Alls & MOORE
{ BORMAN D
LoulsS, Mo
i: DAVID P

LE MATRIX:
# 2397.01
0D REF.:

ECT:

19943 - 002;

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

RIVE, SUITE 340
63146
URINGTON

WATER

Swe44-8270, EPA METHODOLOGY
FORD EARTH CITY

' REPORT: 2397.01B

DATE: . 05-08-90

DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED

IPLE ID: MW110
DET. RESULTS
{IVOLATILES LIMIT (ug/L)  SEMIVOLATILES
L 20 ND ACENAPHTHENE
»{ 2-CHLOROETHYL)ETHER 20 ND 2,4-DINITROPHENOL
.HLOROPHENOL 20 ND 4-NITROPHENOL
DICHLOROBENZENE 20 ND DIBENZOFURAN
DICHLOROBENZENE 20 ND 2,4-DINITROTOLUENE
iZYL ALCOHOL 20 ND 2,6-DINITROTOLUENE
~f-DICHLOROBENZENE 20 ND DIETHYLPHTHALATE
S THYLPHENOL 20 ND 4-CHLOROPHENYL-PHENYLETHER
3(2-CHLOROISOPROPYL)IETHER 20 ND FLUGRENE
_ &lE THYLPHENOL 20 ND 4-NITROANILINE
I TROSO-DI-n-PROFYLAMINE 20 ND 4,6-DINITRO .2-METHYLPHENOL
{EPACHLOROETHANE 20 ND N-NITROSODIPHENYLAMINE(1)
ROBENZENE 20 ND 4-BROMOPHENYL-PHENYLETHER
“JPPHORONE 20 ND HEXACHLOROBENZENE
I TROPHENOL 20 ND PENTACHLOROPHENOL
" TJ+-DIMETHYLFHENOL <20 ND PHENANTHRENE
Z0IC ACID 100 ND ANTHRACENE
2-CHLORDETHOXY)METHANE 20 ND DI-N-BUTYLPHTHALATE
2 —-DICHLOROPHENOL 20 ND FLUORANTHENE
2,4-TRICHLOROBENZENE 20 ND PYRENE
HTHALENE 20 ND BUTYLBENZYLPHTHALATE
1MHLOROANILINE 20 ND 343-DICHLOROBENZIDINE
{ACHLOROBUTADIENE 20 ND BENZO(A)ANTHRACENE
--iHLORO-S-HETHYLPHENOL 20 ND BIS(2-ETHYLHEXYL)PHTHALATE
2JETHYLNAPHTHALENE 20 ND CHRYSENE
XACHLOROCYCLOPENTADIENE 20 ND DI-N-OCTYL PHTHALATE
»6-TRICHLOROPHENOL 20 ND BENZO(B)FLUORANTHENE
238, S-TRICHLOROPHENOL 100 ND BENZO(K)FLUORANTHENE
S CHLORONAPHTHALENE 2 ND BENZD(A)PYRENE
NITROANILINE 100 ND INDEND(1,2,3~CD)PYRENE
ETHYLPHTHALATE 2 ND DIBENZ (A,H)ANTHRACENE
ABENAPHTHYLENE 20 ND BENZO(G,H,I)PERYLENE
"TINITROANILINE 100 ND

ROBENZENE -d
*NOL-d3

-t

'

ESTIMATED

R

@A/QC_SURROGATE RECOVERIES

3({35-114)
(10-94)

65%
36%

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

VALUE:

2-FLUOROBIPHENYL(43~114)
2-FLUOROPHENOL

62% TERPHENYL-d
(21-100)

04-18-90
04-24-90
04-25-90

DET.
LIMIT

20
100
100
20
20
20
20
20
20
100
100
20
20
20
20
20
20
20
20
20
20
40
20
20
20
20
20
20
20
20
20
20

14

] SOUTHWEST LABORATORY OF OKLAHOMA, INC.

RESULTS
{ug/L)

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(33-141)

18%% 2,4,46-TRIBROMOPHENOL(10-123)

834
21%



" SOUTHWEST LABUKATUKY UF UKRLAHUNMA, 1INU.
1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

LIENT: DAMES & MOORE REPORT: 97 .02M

_ 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05~-07-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLD # 2397.02

DATE SUBMITTED: 04-18-90

PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MWiQ2

L e | g | iy i

DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
E!DTAL CYANIDE 0.01 mg/L ND 04-27-90 SM 412D
_|TOTAL METALS
RSENIC 10.0 ug/L ND 05-02-90 EPA 206.2
LEAD ' 2.0 ug/L ND 05-01-90 EPA 229.2
-—=MERCURY 0,2 ug/L ND 04-25-90 EFA 245.1
ELENIUM 2.0 ug/L ND 05=02-90 EPA 270.2
HALLIUM 10,0 ug/L ND 05-01-90 EFA 279.2
. _JANTIMONY 20.0 ug/L ND 04-25-90 EPA 200.7
ERYLLIUM 5.0 ug/L ND 04-25-90 EPA 200.7
- S ADMIUM 2.0 ug/L ND 04-25-90 EPA 200.7
CHROMIUM 9.0 ug/L ND 04-25-90 EPA 200.7
OFPER 10,0 ug/L 26 04-25-90 EPA 200.7
ICKEL 10.9 ug/L 12.8 04-25-90 EPA 200.7
B ILVER 10.0 ug/L ND 04-25-90 EPA 200.7
INC 10.0 uwg/L  52.8 04-25-90 EPA 200.7

EPA = #EPAL0O/4-79-020, MARCH 198S
D = NOT DETECTED ABOVE QUANTITATION LIMIT
5M = STANDARD METHOD, 16TH EDITION




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

l 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 » 918-251-2858

r .
leIENT: DAMES & MOORE REPORT: 23597.02H
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2397.02 '
¥ DATE SUBMITTED: 04-18-%0
i DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90
METHOD REFERENCE: SW846-8150, EPA METHODOLOGY

PROJECT: 19947 - 002; FORD EARTH CITY
SAMPLE ID: MW102

RESULTS REPCRTED IN ug/L OR Parts Per Billion

HERBICIDES

ND
ND

(o o
N DO

=TP (SILVEX)

'ii DET. :
i LIMIT RESULTS
j

1 -
i. GA/GC SURROGATE RECOVERY
i 2,4,5-T (10-98) 3.7%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY CUTSIDE OF QC LIMITS

T T S ppe

i
l




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" o Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2397.02P
11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 463146 DATE: 03-08-90
ATTN: DAVID PURINGTON :

SAMPLE MATRIX: WATER

SWLO # 2397.02

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90 '
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

SAMPLE ID: MW102

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB‘S DETECTION LINIT RESULTS
ALPHA=-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
GAMMA=-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1014 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
AROCHLOR-1240 1.0 ND

@A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134) 83%

ND = NOT DETECTED AROVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Okiahoma 74012 « 918-251-2858

a———

IENT: DAMES & MOORE REPORT: 2397.02V
. 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 03-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.02

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW102

b

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

-

DET. DET.
"=90LATILES LINIT RESULTS VOLATILES LINIT RESULTS
-{l:LOROHETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE 5 ND
.«BROMOME THANE 10 ND ,2=-DICHLOROFROPANE 5 ND
NYL CHLORIDE - 10 ND TRANS~1,3-DICHLOROPROPENE 5 ND
"ELOROETHANE 10 ND TRICHLOROETHENE 5 ND
THYLENE CHLORIDE 5 16 B DIBROMOCHLOROMETHANE 5 ND
"TACETONE 10 ND 1,1,2-TRICHLOROETHANE 5 ND
.'ARBON DISULFIDE 5 ND BENZENE 5 ND
,1-DICHLORCETHENE 5 ND CIS-1,3-DICHLOROPROPENE 5 ND
~-$,1-DICHLOROETHANE 5 3 J 2-CHLOROETHYLVINYLETHER 10 ND
RANS-1,2-DICHLORDETHENE 5 'ND BROMOFORM 5 ND
lHLORoFORn S ND 2~HEXANONE 10 ND
<13 2-DICHLOROETHANE 5 ND 4-METHYL-2-PENTANONE 10 ND
~BUTANGNE 10 ND TETRACHLOROETHENE 5 ND
4 1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
ARBON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
“=VINYL ACETATE 10 ND ETHYLBENZENE 5 ND
. 'ROHDDICHLOROMETHANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND
'T @A/QC SURROGATE RECOVERIES
OLUENE-dB8(88-110) 98% BROMOFLUOROBENZENE(84-115) 94% 1,2-DICHLOROETHANE-d4(74-114) 100%

o

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

- o oy o



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

] 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
N

§ & MOORE , REPORT: 2397.02B

1 BORMAN DRIVE, SUITE 340

LOUIS, MO 43144 DATE: 05-08-90

: DAVID PURINGTON
AMPLE MATRIX: WATER DATE SUBMITTED: 04-18-90

0 # 2397.02 DATE EXTRACTED: 04-19-90

40D REF.: SW846-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90

(IEECT: 19943 - 002; FORD EARTH CITY
"PLE ID: HMWio2

DET. RESULTS DET. RESULTS
M yoLATILES LIMIT (ug/l) = SEMIVOLATILES LIMIT  (ug/L)
' iIDL 10 ND ACENAPHTHENE 10 ND
1k 2-CHLOROETHYL )ETHER 10 ND 2,4-DINITROPHENOL 50 ND
“HLOROPHENOL 10 ND 4-NITROPHENOL 50 ND
JB-DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
JB-DICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
“ZYL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
s ICHLOROBENZENE. 10 ND DIETHYLPHTHALATE 10 ND
tTHYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
3(2-CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND
1ETHYLPHENOL 10 ND 4-NITROANILINE 50 ND
41 TROS0-DI-n-PROPYLAMINE 10 ND 4,6-DINITRO. 2-METHYLPHENOL 50 ND
ACHL OROE THANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND
~TROBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
PHORONE 10 ND HEXACHLOROBENZENE 10 ND
ITROFPHENOL 10 ND PENTACHLOROPHENOL 10 ND
- —4-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
201C ACID 50 ND ANTHRACENE 10 ND
' (2-CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
- DICHLOROPHENOL 10 D FLUORANTHENE 10 ND
D,4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
IEHTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
MEHLOROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
- “*(ACHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE i0 ND
HLORO=-3-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 2 JB
BHETHYLNAPHTHALENE . 10 ND CHRYSENE 10 1 J
_IEXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
3, 4-TRICHLOROPHENOL 10 ND BENZO (B)FLUORANTHENE 10 ND
lt,S-TRICHLOROPHENOL 50 ND BENZO(K) FLUORANTHENE 10 ND
W HLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
NITROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
EETHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAPHTHYLENE 10 ND BENZO(G,H, I)PERYLENE 10 ND
'iNITRDANILINE 50 ND
= @A/QC SURROGATE RECOVERIES
IITROBENZENE-d5(35-114) 71% 2-FLUOROBIPHENYL(43~116) &8% TERPHENYL-d14 (33-141) 60%

ENOL-d3 (10-94)  49% 2-FLUOROPHENOL (21-100) '35% 2,4,6-TRIBROMOPHENOL(10-123) 34%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

.
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1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1ENT: DAMES & MOORE REPORT: 2397.03M
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05=-07-90
i ATTN: DAVID PURINGTON
i SAMPLE MATRIX: WATER
SWLO # 2397.03 .
. DATE SUBMITTED: 04-18-90
PROJECT: 19942 - 0023 FORD EARTH CITY
: i SAMPLE ID: MWwios
- DET. DATE METHOD
!RAMETER LIMIT  UNIT RESULTS _ ANALYZED REFERENCE
TBTAL CYANIDE 0.01 mg/L  ND 04-27-90  SM 412D
.iTAL METALS
ARSENIC 10.0 ug/L  ND 05-02-90 EPA 206.2
AD 3.0 ug/L  ND 05-01-90  EPA 239.2
ERCURY 0.2 ug/L  ND 04-25-90 EPA 245.1
SELENIUM S.0 ug/L  ND 05-02=90  EPA 270.2
SALL IUM 10.0 ug/L  ND 05-01-90 EPA 279.2
JT IMONY T0.0 ug/L  J4.5 04-25-90 EPA 200.7
RYLLIUM 5.0 ug/L  ND 04~-25-90 EPA 200.7
ADMIUM 5.0 ug/L  ND 04-25-90 EPA 200.7
]haom:um 5.0 ug/L  ND 04-25-50 EPA 200.7
FPER 10.0 ug/L 81 04-25-50 EPA 200.7
CKEL 10,0 ug/L  14.0 04-25-90 EPA 200.7
LVER 10.0 ug/L ND 04-25-90 EPA 200.7
NC 10.0 ug/L  44.5 04-25-90 EPA 200.7

[
1
[
"
:
I
|
I

#EPALOO/4-79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION
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f[-IENT: DAMES & MOQRE REPORT: 2397.03H

SOUTHWEST LABORATORY OF OKLAHUNMA, 1INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-08-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90

METHOD REFERENCE: SW8446-8150, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW108

RESULTS REPORTED IN ug/L OR Parts Per Ei..ion

DET. .
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,3~TP (SILVEX) 0.2 ND

GA/GC_SURROGATE RECOVERY

2,4,5-T (10-98) 87.9%

NOT DETECTED ABOVE GQUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURRCGATE RECQVERY QUTSIDE OF QC LIMITS
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LIENT:

SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE

REPORT: 2397.03P

11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 463144
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE: 035-08-90

DATE SUBMITTED: 04-18-%90
DATE EXTRACTED: 04-19-90
DATE ANALYZED : 05-02-90

METHOD REFERENCE:
SAMPLE ID: MW108

Swe44-8080, EPA METHQDOLOGY

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB‘S

ALPHA-BHC
BETA-BHC
DELTA-BHC
GAMMA=BHC (L INDANE)
HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN

4,4-DDE

ENDRIN

ENDOSULFAN II
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA=-CHLORDANE
TOXAPHENE
AROCHLOR-1016
AROCKLOR=-1221
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR-1240

DETECTION LINIT RESULTS

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Lo anan O

QO WUMUULUUMWNCO U WNEI e bt b4 14 4+ OO0 O OO OOCO

O O0OO0O0O0 P OO0OO0ODO0OO0DO0OO0O0OO0O0OO0O0OO0COO0OO0O

@A/QC SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154) 82

» WX

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LINMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION

INC.



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

LIENT: DAMES & MOORE REPORT: 2397.03V
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 05-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.03

DATE SUBMITTED: 04-18-90

DATE ANALYZED : 04-18-90 :
METHOD REFERENCE: SuW846-8240, EPA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW108

— -’ i

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

~H—-H

DET. DET.
JOLATILES LIMIT RESULTS  VOLATILES LINIT RESULTS
lwaonemms 10 ND 1,1,2,2-TETRACHLOROETHANE S ND
OMOME THANE 10 ND +2-DICHLOROPROPANE 3 ND
_JINYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 5 ND
HLOROE THANE 10 ND TRICHLOROETHENE 5 ND
MMETHYLENE CHLORIDE S 15 B DIBROMOCHLORGOMETHANE 5 ND
CETONE 10 ND 1,1,2-TRICHLOROETHANE 5 ND
ARBON DISULFIDE 5 ND BENZENE 5 ND
1' 1-DICHLOROETHENE s 3 3 CIS-1,3-DICHLOROPROPENE 5 ND
"1, 1-DICHLOROE THANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 5 ND
!HLOROFORH 5 ND 2-HEXANONE 10 ND
=, 2-DICHLORGE THANE 5 ND 4-METHYL-2-PENTANONE 10 ND
2-BUTANONE 10 ND TETRACHLOROE THENE 5 ND
‘, 1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
ARBON TETRACHLORIDE 5 ND CHLOROBENZENE 5 ND
TWVINYL ACETATE 10 ND ETHYLBENZENE 5 ND
BROMOD ICHLOROME THANE 5 ND STYRENE s ND
I TOTAL XYLENES 5 ND

8A/QC SURROGATE RECOVERIES
OLUENE~dB(88-110) 100% BROMOFLUCROBENZENE(86-115) 95% 1,2-DICHLOROETHANE-d4(76-114) 103%

o

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF @QC LIMITS

|mE . ||||.,iq!.sz!!i;_leii__J
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

:i &% MOORE , REPORT: 2397.03B
7

BORMAN DRIVE, SUITE 340
— LOUIS, MO 43146 DATE: 03-08-90
DAVID PURINGTON

\WPLE MATRIX: WATER DATE SUBMITTED: 04-18-90
24 2397.03 DATE EXTRACTED: 04-19-90
_-.-&n REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90
0TECT: 19943 - 002; FORD EARTH CITY
~PLE ID: MW108 :
DET. RESULTS DET. RESULTS
MIVOLATILES LIMIT (ug/L)  SEMIVOLATILES LIMIT (ug/L)
'{:I)L 10 ND ACENAPHTHENE 10 ND
1S (2-CHLOROETHYL )ETHER 10 ND 2,4-DINITROPHENOL 50 ND
41 OROPHENOL 10 ND 4-NITROPHENOL 50 ND
*ICHLDROBENZENE 10 ND DIBENZOFURAN 10 ND
. 7 ICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
=47YL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
ICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
“HTHYLPHENOL 10 ND 4-CHLORGPHENYL-PHENYLETHER 10 ND
15(2-CHLOROISOPROPYL)ETHER 10 ND FLUORENE 10 ND
THYLPHENOL 10 ND 4-NITROANILINE 50 ND
—IITRUSO-DI-n-PROPYLANINE 10 ND 4,6-DINITRO 2-METHYLPHENOL 50 ND
SXACHLOROETHANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND
—20BENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
_jHORONE 10 ND HEXACHLOROBENZENE 10 ND
“MTROPHENOL 10 ND PENTACHLOROPHENOL 10 ND
-8-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
DIC ACID 50 ND ANTHRACENE 10 ND
8 2-CHLOROETHOXY))METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
,4-DICHLOROPHENGL 10 ND FLUORANTHENE 10 ND
“Jg 4-TRICHLOROBENZENE 10 ND PYRENE 10 ND
,qlTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
-CHLOROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
EXACHL OROBUTAD IENE 10 ND BENZO(A)ANTHRACENE 10 ND
LIGLDRO-S-NETHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
METHYLNAPHTHALENE 10 ND CHRYSENE 10 ND
.EXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
6-TRICHLOROPHENOL 10 ND BENZO (B ) FLUORANTHENE 10 ND
.M 5-TRICHLOROPHENOL 50 ND BENZO(K) FLUORANTHENE 10 ND
1-CHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
"~ TROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
gTHYLPHTHALATE 10 ND DIBENZ (A,H) ANTHRACENE 10 _ND
\CENAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND
S-iITROANILINE 50 ND
QA/GC SURROGATE RECOVERIES
]IROBENZENE-d5(35-114) 78% 2-FLUOROBIPHENYL(43-114) 66% TERPHENYL-d14 (33-141) 65%
SHENOL~-d5 (10-94)  42% 2-FLUOROPHENOL (21-100) 29% 2,4,6-TRIBROMOPHENOL(10-123) 23%

NOT DETECTED ABQVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

—a L
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:i SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

1ENT: DAMES & MOORE REPORT: 2397.04M
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO &3146 DATE: 0S5-07-90

ATTN: DAVID PURINGTON

} SAMPLE MATRIX: WATER

SWLO # 2397.04 '
' DATE SUBMITTED: 04-18-90

PROJECT: 199432 - 002; FORD EARTH CITY
* SAMPLE ID: MW103

DET. DATE METHOD

LIMIT UNIT RESULTS ANALYZED REFERENCE

V.01 mg/L ND 04-27-90 SM 412D
SENIC 10.0 ug/L ND 05~02-90 EPA 206.2
i .0 ug/L ND 05~01-90 EPA 229.2
RCURY 0.2 ug/L ND 04-25-90 EFA "45. 1
LENIUM 3.0 ug/L ND 05-02-90 EPA 270.2
ALLIUM 10.0 ug/L ND 05-01-90 EPA 279.2
T IMONY <0.0 ug/L 4.5 04-25-90 EFA 200.7
RYLLIUM 3.0 ug/L ND 04~-25-90 EPA 200.7
DMIUM 9.0 ug/L ND 04~25-50 EPA 200.7
ROMIUM 5.0 ug/L ND 04~25-90 EPA 200.7
PFPER 10.0 ug/L 2z 04~23-90 EPA 200.7
ICKEL 10.0 ug/L ND 04~25-70 EPA 200.7
iLVER 10.0 ug/L ND 04-25-90 EPA 200.7
10.0 ug/L 4.1 04~-25-90 EFPA 200.7

HEPALOD/4-79~020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD, 1&6TH EDITION
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

11701 BORMAN DRIVE, SUITE 340

-l.IENT: DAMES & MOQRE REPORT: 2397.04H

o e e e o Sn' b’ m' amm

- el

» DG Z

o

ST. LOUIS, MO 63146 DATE: 035-08-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER '
SWLO # 2397.04

DATE SUBMITTED: 04-18-%0

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 035-03~-90

METHOD REFERENCE: SW844-8130, EPA METHODOLQOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW1O3

RESULTS REPORTED IN ug/L OR Parts Per Billion

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 ND
GA/GC_SURROGATE RECOVERY
2,4,5-T (10-98) 84.5%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATICON BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2397.04P
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144 DATE: 05-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.04

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 03-02-90 '
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

I S R I R g R By

|
]
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SAMPLE ID: MW103

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

PESTICIDES/PCB’S DETECTION LINIT RESULTS
ALPHA=BHC 0.05 ND
BETA=BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=BHC (LINDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.05 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.05 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.3 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.3 ND
GAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.1 ND
AROCHLOR-1014 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.5 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.1 ND
AROCHLOR-12640 1.1 ND

8A/8C SURRQOGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154)  61%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT '

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS



~ SOUTHWEST LABORATORY UF UKLANUNMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOGRE

:LILNT:
JI "ATTN1
]

' SAMPLE MATRIX:
SWLO ¥ 2397.04
DATE SUBMITTED:
DATE ANALYZED

L
i
A
)

ATILES

PROJECT:
SAMPLE ID:

OROMETHANE
SRUMOMETHANE
"INYL CHLORIDE
_iomamms
M@ HYLENE CHLORIDE
ASETONE

BON DISULFIDE

~-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
EOROFURH
1%2-DICHLOROETHANE
2o BUTANONE
1,1-TRICHLOROETHANE
BON TETRACHLORIDE

INYL ACETATE
MODICHLOROMETHANE

)y

LUENE-d8(88-110) 99%

1

ESTIMATED VALUE:

|

‘.

! ¢
) N E s

METHOD REFERENCE:

WATER

04-18-90
04-20-90

SW844-8240, EPA METHODOLOGY
FORD EARTH CITY

19943 - 002;
MW103

DET.

LIMIT RESULTS

10
10
10
10
3

[
o

N+ Ut vt an

BROMOFLUCROBENZENE (84-115)

~
o

17

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43144
DAVID PURINGTON

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

o o

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY QUTSIDE OF QC LIMITS

REPORT:

DATE:

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

VOLATILES

1,1,2,2-TETRACHLOROETHANE
.2-DICHLOROPROPANE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

DIBROMOCHLOROME THANE

1,1,2-TRICHLOROETHANE

BENZENE

C15-1,3-DICHLOROPROPENE

2-CHLOROETHYLVINYLETHER

BROMGF ORM

2-HEXANONE

4-METHYL=2~PENTANONE

TETRACHLOROE THENE

TOLUENE

CHLOROBENZENE

ETHYLBENZENE

STYRENE

TOTAL XYLENES

2397.04V

035-08-%0

DET.

LINIT RESULTS

(=]

B AR A WAL -~ NIV U
O O

24/8C SURROGATE RECQVERIES

4%

) Y | O

r

10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

1,2-DICHLORCETHANE~-d4(76-114)

9

-e,

e



SOUTHWEST LABORATORY OF OKLAHUMA, LiNC.
1700 W. Albany « Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

M % MOORE ' REPORT: 2397.04B
;j BORMAN DRIVE, SUITE 340
LOUIS, MO 63146 DATE: 05-08-90

s  DAVID PURINGTON

E MATRIX: WATER DATE SUBMITTED: 04-18-%90
# 2397.04 DATE EXTRACTED: 04-19-90
D REF.: SW846-8270, EPA METRODOLOGY DATE ANALYZED : 04-24-90
CT: 19943 - 002; FORD EARTH CITY

LE ID: MW103

1

DET.  RESULTS DET. RESULTS

OLATILES LINIT (ug/L)  SEMIVOLATILES LIMIT (ug/L)
L 10 ND ACENAPHTHENE 10 ND
2-CHLOROETHYL)ETHER 10 ND 2,4~-DINITROPHENOL 50 ND
LOROPHENOL 10 ND 4-NITROPHENOL 30 ND
~J0 ICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
. ICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
"MzZyL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
THYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
m12-CHLORCISOFROPYL)ETHER 10 ND FLUORENE 10 ND
ETHYLPHENCL 10 ND 4-NITROANILINE 50 ND
I TROSO-DI-n~FROPYLAMINE 10 ND 4,6-DINITRO 2-METHYLPHENOL 350 ND
SMRCHLOROETHANE 10 ND N-NITROSODIFPHENYLAMINE (1) 10 ND
ROBENZENE 10 ND 4-BROMOPHENYL -PHENYLETHER 10 ND
.~JIPHORONE 10 ND HEXACHLOROBENZENE 10 ND
TROPHENGL 10 ND - PENTACHLOROPHENOL 10 ND
-DIMETHYLPHENCL 10 ND PHENANTHRENE 10 ND
0IC ACID 50 ND ANTHRACENE 10 ND
2-CHLOROETHOXY)METHANE 10 ND DI~N-BUTYLPHTHALATE 10 ND
-DICHLOROPHENGL 10 ND FLUORANTHENE 10 ND
+4=-TRICHLOROBENZENE 10 ND PYRENE 10 ND
THALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
LOROANILINE 10 ND 343-DICHLOROBENZIDINE 20 ND
CHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
;LORO-S-METHYLPHENOL 10 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 10 ND
“PETHYLNAPHTHALENE 10 ND CHRYSENE 10 ND
JEXACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
s 6~TRICHLOROPHENOL 10 ND BENZO (B)FLUCRANTHENE 10 . ND
i, S-TRICHLOROFHENOCL 30 ND BENZO(K)FLUORANTHENE 10 ND
HLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
ITROANILINE 50 ND INDENO(1,2,3~CD)PYRENE 10 ND
ETHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10 ND

=NITROANILINE : 30 ND

NOL-d5 {10-94) 52% 2-FLUCROPHENOL (21-100) 34% 2,4,46-TRIBROMOPHENOL(10-123) 30%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

i BA/9C SURROGATE RECOVERIES
lROBENZENE -d5(35-114) 78% 2~FLUOROBIPHENYL(43~11é) 73% TERPHENYL-d14 (33-141) 81%



B SOUTHWEST LABORATORY OF OKLAHOMA, INC.

- 1700 W. Albany « Suite "C" . Broken Arrow, Okiahoma 74012 . 918-251-2858

.C!IENT: DAMES & MOORE REPORT: 2397.05M
11701 BORMAN DRIVE, SUITE 340

—l ST. LOUIS, MO &3146 DATE: 05-07-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.05

DATE SUBMITTED: 04-18-90 '
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MWL04

*.J *_.n

DET. DATE METHOD
*PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE

‘ITAL CYANIDE 0.01 mg/L ND 04-27-90 SM 412D

TAL METALS

SENIC 10.0 ug/L ND 05-02-90 EPA 206.2
iAD : 3.0 ug/L ND 05~01-90 EPA 2329.2
RCURY Q.2 ug/L ND 04-25-90 EFA 245.1
LENIUM 3.0 ug/L ND 05-02-90 EPA 270.2
HALLIUM 10.0 ug/L ND 03=01-90 EPA 279.2
ITIMONY 20.0 ug/L ND 34~-25-90 EFA 200.7
RYLLIUM 9.0 ug/L ND 04-25-90 EPA 200.7
CADMIUM S.0 ug/L  ND - 04=25-90 EFPA 200.7
HHROMIUM 5.0 ug/L ND 04~-25-90 EFA 200.7
FPER 10.0 ug/L 171 04-~25-90 EFPA 200.7
CKEL 10.0 ug/L ND 04-25-90 EPA 200.7
B ILVER 19.0 ug/L ND 04~-25-90 EFA 200.7
iINC 10.0 ug/L 40.7 04~25-90 EPA 200.7

-

#EPALON/4-79-020, MARCH 1985
NOT DETECTED ABOVE QUANTITATION LIMIT
STANDARD METHOD, 16TH EDITION
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SOUTHWEST LABORATORY OF UKLAHUMA,

LING.

1700 W. AIbany Suite "C" . Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOCRE REPQORT :
11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63146 DATE:
ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # 2397.05

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 03-03-90

METHOD REFERENCE:
PROJECT:

SAMPLE ID: MW10Q4

19943 - 002;

SWB8446-81350, EPA METHODOLOGY

FORD EARTH CITY

RESULTS REPORTED IN ug/L OR Parts Per Billion

DET.
HERBICIDES LIMIT RESULTS
2,4-D 1.0 ND
2,4,5-TP (SILVEX) 0.2 ND
QA/GC _SURROGATE RECOVERY
2,4,5-T (10-98) 79.86%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE:

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS

2397 .05H

035~-08-90

CONCENTRATION BELOW LIMIT OF QUANTITATION
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LIENT:

SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: 2397.05P
11701 BORMAN DRIVE, SUITE 340

ST. LOUIS, MO 63144 DATE: 05-08~90
ATTN:  DAVID PURINGTON

SAMPLE MATRIX: WATER

SULO # 2397.08

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

SAMPLE ID: MW104

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)
PESTICIDES/PCB’S DETECTION LINIT RESULTS
ALPHA-BHC 0.05 ND
BETA-BHC 0.05 ND
DELTA-BHC 0.05 ND
GAMMA=-BHC (L INDANE) 0.05 ND
HEPTACHLOR 0.05 ND
ALDRIN 0.03 ND
HEPTACHLOR EPOXIDE 0.05 ND
ENDOSULFAN I 0.08 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.5 ND
BAMMA-CHLORDANE 0.5 ND
TOXAPHENE 1.0 ND
AROCHLOR-1016 0.5 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.5 ND
AROCHLOR-1242 0.3 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1254 1.0 ND
ARGCHLOR-1260 1.0 ND

DIBUTYLCHLORENDATE

» w4 Z

g8A/8C SURROGATE RECOVERIES

(24-134)  34%

NOT DETECTED ABOVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE OF QC LIMITS

CONCENTRATION BELOW LIMIT QF QUANTITATION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany' « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

d .
I s

TIENT: DAMES & MOCRE REPORT: 2397.05V
—-i 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05-08-90

ATTN: DAVID PURINGTON

i
N

SAMPLE MATRIX: WATER

SWLO # 2597.03

DATE SUBMITTED: 04-18-90 ,
DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW844-8240, EPA METHODOLOGY

PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: MW104

Jrap

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

- DET. DET.
FTILES LIMIT RESULTS VOLATILES LIMIT RESULYS

CHLOROMETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE S ND
"= OMOMETHANE 10 ND 1,2-DICHLOROFROPANE S ND
,JYL CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 5 ND
CHE0ROETHANE 10 ND TRICHLOROETHENE S ND
METHYLENE CHLORIDE S 1 JB DIBROMOCHLOROMETHANE S ND
TONE 10 3 JB 1,1,2-TRICHLOROETHANE 3 ND
BON DISULFIDE 3 ND BENZENE S ND
1,1-DICHLORCETHENE 3 ND CIS~1,3~DICHLOROPROFENE 3 ND
“mi ~DICHLORCETHANE 3 ND 2-CHLOROETHYLVINYLETHER 10 ND
NS-1,2~DICHLOROETHENE 3 ND BROMOFORM 3 ND
CHLORQFORM S ND 2-HEXANONE 10 ND
Y 2-DICHLOROCETHANE 3 ND 4-METHYL-2~PENTANONE 10 ND
iUTANONE 10 ND TETRACHLOROETHENE ) ND
s 1-TRICHLOROETHANE 3 ND TOLUENE S ND
CARBON TETRACHLORIDE S ND CHLOROBENZENE 5 ND
YL ACETATE 10 ND ETHYLBENZENE S ND
EHODICHLOROHETHANE 3 ND STYRENE 3 ND
TOTAL XYLENES 5 ND

] 8A/8C SURRQGATE RECQVERIES
_iLUENE-d8(88~110) 103% BROMOFLUGROBENZENE(86-115) 95% 1,2-DICHLOROETHANE-d4(746-114) 104%

.
(>4

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

- o
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

] 1700 W. Albany « Suite "C* « Broken Arrow, Oklahoma 74012 . 918-251-2858
& MOORE N REPORT: 2397.05B
BORMAN DRIVE, SUITE 340
T.0UIS, MO 43144 DATE: 035-08-90
- DAVID PURINGTON
!E MATRIX: WATER DATE SUBMITTED: 04-18-90
# 2397.05 DATE EXTRACTED: 04-19-90
D REF.: SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 04-24-90

CT: 19943 - 0023 FORD EARTH CITY
“_.E ID: nmMWio04

DET. RESULTS DET. RESULTS
'“3)OLATILES LIMIT (ug/L) SEMIVOLATILES LIMIT (uq/L)
’-:‘L 10 ND ACENAPHTHENE 10 ND
3 -CHLOROETHYL)ETHER 10 ND 2,4-DINITROPHENOL 80 ND
_OROPHENOL 10 ND 4-NITROPHENOL 50 ND
lxcumaosswzzue 10 ND DIBENZOFURAN 10 ND
ICHLORORENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
“~YL ALCOHOL 10 ND 2,6-DINITROTOLUENE 10 ND
ICHLORORENZENE 10 ND DIETHYLPHTHALATE 10 ND
HYLPHENGL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
342-CHLORCISOPROPYL)ETHER 10 ND FLUORENE 10 ND
THYLPHENOL 10 ND 4-NITROANILINE 50 ND
-iaoso DI-n-PROPYLAMINE 10 ND 4,46~-DINITRO 2-METHYLPHENOL 50 ND
HLOROETHANE 10 ND N-NITROSODIPHENYLAMINE(1) 10 ND
BENZENE 10 .~ ND 4-BROMOPHENYL-PHENYLETHER 10 ND
iORONE 10 ND HEXACHLOROBENZENE 10 ND
ROPHENOL 10 ND PENTACHLOROPHENOL 10 ND
-2~DIMETHYLPHENDL 10 ND PHENANTHRENE 10 ND
PIC ACID 50 ND ANTHRACENE 10 ND
2~-CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE 10 ND
4=DICHLOROPHENOL 10 ND FLUORANTHENE 10 ND
~-TRICHLOROBENZENE 10 ND PYRENE 10 ND
cl?HALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
ORCANILINE 10 ND 3,3~-DICHLOROBENZIDINE 20 ND
~e=CHLOROBUTADIENE 10 ND BENZO(A)ANTHRACENE 10 ND
'.';DRD-S-HETHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
HYLNAPHTHALENE 10 ND CHRYSENE 10 ND
_YACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
-TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
5-TRICHLOROPHENOL 50 ND BENZO (K) FLUORANTHENE 10 ND
ORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
—STROANILINE 50 ND INDENO(1,2,3-CD)PYRENE 10 ND
THYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
APHTHYLENE 10 ND BENZO(G,H, I)PERYLENE 10 ND
2* TROANIL INE 50 ND

@A/QC_ SURROGATE RECOVERIES

OBENZENE-d5(35-114) 80% 2-FLUOROBIPHENYL(43-114) 75% TERPHENYL-d14 (33-141) 785%
NOL-d3 (10-94)  48% 2-FLUOROPHENOL (21-100) 32% 2,4,6-TRIBROMOPHENOL(10-123) 40%

Wom ) ) wm )

Y NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
* SURROGATE RECOVERY OUTSIDE OF QC LIMITS

) ),



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alban}" o Suite "C" « Broken Amrow, Oklahorna 74012 . 918-251-2858

IENT: DAMES & MOORE REPORT: 2397.064V
- 11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MQ 43144 DATE: 05-08-90
i~ ATTN: DAVID PURINGTON
.I SAMPLE MATRIX: WATER

- SWLO # 2397.06
I DATE SUBMITTED: 04-18-90 '
DATE ANALYZED : 04-18-90
METHOD REFERENCE: SWB844-8240, EPA METHODOLOGY
‘B PROJECT: 19943 - 002; FORD EARTH CITY
j SAMPLE ID: TR-2

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

1-

‘ DET. DET.
OLATILES LINIT RESULTS  VOLATILES LIMIT RESULTS
CHLOROMETHANE 10 ND' 1,1,2,2-TETRACHLOROETHANE 5 ND
~B@ROMOME THANE 10 ND 1,2~DICHLOROPROPANE 5 ND
_lnm. CHLORIDE 10 ND TRANS-1,3-DICHLOROPROPENE 5 ND
HLOROE THANE 10 ND TRICHLOROETHENE 5 ND
METHYLENE CHLORIDE 5 18 B DIBROMOCHLOROMETHANE 5 ND
icsmws 100 2 I8 1,1,2-TRICHLOROETHANE 5 ND
ARBON DISULFIDE 5 ND BENZENE 5 ND
1,1-DICHLORCETHENE 5 ND CIS-1,3-DICHLOROPROPENE 5 ND
~Jlt , 1-DICHLOROETHANE 5 ND 2-CHLOROETHYLVINYLETHER 10 ND
RANS-1,2-DICHLOROETHENE 5 ND BROMOFORM 5 ND
CHLOROFORM 5 ND 2-HEXANGNE 10 ND
1,2~DICHLOROE THANE 5 ND 4-METHYL-2-PENTANONE 10 ND
IZ-BUTANONE 10 ND TETRACHLOROETHENE 5 ND
- %4 ,1,1-TRICHLOROETHANE 5 ND TOLUENE 5 ND
CARBON TETRACHLORIDE S ND CHLOROBENZENE S ND
“PVINYL ACETATE 10 ND ETHYLBENZENE 5 ND
ROMODICHLOROME THANE 5 ND STYRENE 5 ND
TOTAL XYLENES 5 ND

8A/GC SURROGATE RECOVERIES
_guTOLUENE-dB(88-110) 104% BROMOFLUOROBENZENE(86-115) 97% 1,2-DICHLOROETHANE-d4(76-114) 106%

-

ND = NOT DETECTED ABQVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

%X = SURROGATE RECOVERY QUTSIDE OF QC LIMITS

: t
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

S & MOORE

701 Borman Drive
Louis. Missouri 63149

.;.LO IDENTIFICATION

"WMPLE NO.:

M TE RECEIVED:

1
1

DESCRIPTION

ETHOD BLANK
THOD BLANK
LANK SPIKE
LANK SPIKE

BLANK SPIKE
LANK SPIKE

23897.01 - 2387.06

05/01/90
05/01/90

05/01/90
05/01/90
05/01/90
05/01/90

04/18/80

QA/QC

PARAMETER

LEAD
THALLIUM

LEAD
LEAD
THALLIUM
THALLIUOM

ANALYTICAL REPORT

REPORT: G2704
REPORT DATE: 05/03/80
RESULTS
<3 ug/L
<10 ug/L
99% RECOVERY
98% RECOVERY
98% RECOVERY
95% RECOVERY



SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albariy « Suite "C" . Broken Arrow, Oklahoma 74012 . 918-251-2858

o N R -~

INC.

LIENT: DAMES & MOORE REPORT: G2704.2
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 05~08-90
ATTN: DAVID PURINGTON
, SAMPLE MATRIX: WATER '
SWLO # 2397.03 (MS/MSD)
i SAMPLE ID: MW108 (MS/MSD)
.
. HERBICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS
-il MS
SPIKE ADDED AMT. FOUND AMT. FOUND PERCENT
- (ug/L) SMP. (ug/L) MS (ug/L) RECOVERY
,4-D 166.7 ) 129.5 77.7
2,4,5-TF (SILVEX) 16.7 o) 14.8 88.6
-
-1' MSD
AMT. FOUND PERCENT RECOVERY PERCENT
“]i‘ MSD (ug/L) RECOVERY DIFFERENCE
2,4-D 124.8 74.9 .7
12,4,5—1? (SILVEX) 14.3 85.6 3.4

!
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alban; « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

"I:L:ENT: DAMES & MOORE ‘ REPORT: G2704.3

11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 03-08-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # METHOD BLANK

DATE SUBMITTED: 04-18-90

DATE EXTRACTED: 04-19-90

DATE ANALYZED : 05-02-90 ' '
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY

SAMPLE ID: BLANK

RESULTS REPORTED IN ug/L OR Parts Per Billion (PFPB)

PESTICIDES/PCB‘S DETECTION LINIT RESULTS
ALPHA=-BHC 0.035 ND
BETA-BHC 0.03 ND
DELTA~BHC 0.03 ND
GAMMA=BHC (LINDANE) 0.03 ND
HEPTACHLOR 0.0% ND
ALDRIN 0.03 ND
HEPTACHLOR EPOXIDE 0.03% ND
ENDOSULFAN I 0.03 ND
DIELDRIN 0.1 ND
4,4-DDE 0.1 ND
ENDRIN 0.1 ND
ENDOSULFAN II 0.1 ND
4,4-DDD 0.1 ND
ENDOSULFAN SULFATE 0.1 ND
4,4-DDT 0.1 ND
METHOXYCHLOR 0.5 ND
ENDRIN KETONE 0.1 ND
ALPHA-CHLORDANE 0.3 ND
GAMMA=-CHLORDANE 0.3 ND
TOXAPHENE 1.0 ND
AROCHLOR-10146 0.3 ND
AROCHLOR-1221 0.5 ND
AROCHLOR-1232 0.3 ND
AROCHLOR-1242 0.3 ND
AROCHLOR-1248 0.5 ND
AROCHLOR-1234 1.0 ND
AROCKLOR=-1240 1.0 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-1354)  95X%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 + 918-251-2858

IENT: DAMES & MOOCRE

11701 BORMAN DRIVE,

ST. LOUIS, MO 63146

ATTN:

PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS

DAVE PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2T97.01 (MS/MSD)
DATE SUBMITTED:
PROJECT:
SAMPLE ID:

19943 - 002;

SUITE 340

04-18-30

FORD EARTH CITY
MW1i10 (MS/MSD)

REPORT: G2704.4

DATE:

03-08-90

¥

MS
SPIKE ADDED AMT. FOUND (SAMPLE) AMT. FOUND (MS) PERCENT
(ug/L) (ug/L) (ug/L) RECOVERY
0.40 0 0.45 112.5%
EPTACHLOR 0.40 o 0.44 110.0%
0.40 0 0.43 107 .5%
1.00 0 1.20 120.0%
1.00 0 1,20 130.0%
1.00 o} 1.30 130.0%
MSD RELATIVE
AMT. FOUND (MSD) PERCENT PERCENT
(ug/L) RECOVERY DIFFERENCE
_BaMMA-BHC 0.40 100.0% 11.8%
EPTACHLOR 0.41 102.5% 7.1%%
LDRIN 0.38 95.0% 12.3%
_IPIELDRIN 1.10 110.0% 8.7%
NDRIN 1.10 110.0% 16.7%
44’ =DDT 1.20 120.0% 8.0%



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany' « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

=3 TENT: DAMES & MOORE REPORT: 62704.9%
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 43146 DATE: 05-08-%0

ATTN: DAVID PURINGTON

SAMPLE MATRIX: WATER

SWLO # METHOD BLANK

DATE ANALYZED : 04-18-90

METHOD REFERENCE: SW846-8240, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY

SAMPLE ID: RMETHOD BLANK

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET. DET.
POLATILES LIMIT RESULTS VOLATILES LIMIT RESULTS
lLGROHETHANE 10 ND 1,1,2,2-TETRACHLOROETHANE S ND
OMOMETHANE 10 ND 1,2-DICHLOROPROPANE 3 ND
VINYL CHLORIDE 10 ND TRANS-1 ,3-DICHLOROPROPENE 3 ND
LOROETHANE 10 ND TRICHLOROETHENE 3 ND
THYLENE CHLCORIDE 5 10 DIBROMOCHLOROMETHANE S ND
ETONE 10 S J 1,1,2-TRICHLOROETHANE S ND
-=3ARBON DISULFIDE 5 ND BENZENE S ND
i:I-D [CKLORCETHENE 3 ND CIS-1,3-DICHLOROPROPENE 3 ND
s 1-DICHLOROETHANE S ND 2-CHLOROETHYLVINYLETHER 10 ND
TRANS-1,2-DICHLOROETHENE S ND RROMOFORM S ND
TLOROFORH S ND 2-HEXANONE 10 ND
»2~DICHLOROETHANE S ND 4-METHYL~2-PENTANGNE 10 ND
2-BUTANONE 10 ND TETRACHLOROETHENE S ND
s1,1-TRICHLORCETHANE 3 ND TOLUENE S ND
__lAREON TETRACHLORIDE S ND CHLORGBENZENE S ND
INYL ACETATE 10 ND ETHYLBENZENE 3 ND
~==8ROMOD ICHLOROMETHANE 5 ND STYRENE S ND
i TOTAL XYLENES b) ND
8A/QC SURROGATE RECOVERIES
_]OLUENE-dB(BS-IIO) 100% BROMOFLUGROBENZENE(84-115) 864% 1,2-DICHLORCETHANE-d4(74-114) 93%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

-
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l 1700 W. Alban; o Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE

11701 BORMAN DRIVE, SUITE 340

ATTN:
SAMPLE MATRIX:
DATE ANALYZED :

PROJECT:
SAMPLE ID:

]

HLOROMETHANE
ROMOMETHANE

INYL CHLORIDE

M CHLOROETHANE

ETHYLENE CHLORIDE
CETONE

~CARBON DISULFIDE
l s 1-DICHLOROETHENE

s 1-DICHLORCETHANE
RANS-1,2-DICHLOROETHENE

M= CHLOROFORM
B ,2-DICHLORCETHANE

~BUTANONE
1,1,1-TRICHLOROETHANE

iARBON TETRACHLORIDE

-

INYL ACETATE
BROMODICHLOROMETHANE

OLUENE-d8(88-110) 993

o

ESTIMATED VALUE:

» Wz

METHOD REFERENCE:
19943 - 002;
METHOD BLANK

ST. LOUIS, MO 43146
DAVID PURINGTON

WATER
SWLO # METHOD BLANK
04-20-90

REPORT:

DATE:

Swe44-8240, EPA METHODOLOGY

DET.
LIMIT

10
10
10
10
S

10
S

o

3
3
3
S
5
1
S
)
1
3

BROMOFLUOROBENZENE (86-113)

H

RESULTS

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NOT DETECTED ABOVE QUANTITATION LIMIT

CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OQUTSIDE OF GC LIMITS

FORD EARTH CITY

G2704.4

05~08-90

RESULTS REPORTED IN ug/L OR Parts Per Billion (PPB)

DET.
VOLATILES LINMIT RESULTS
1,1,2,2-TETRACHLOROETHANE 3 ND
1,2-DICHLORCPROPANE 3 ND
TRANS-1,3~DICHLOROFROPENE S ND
TRICHLOROETHENE 3 ND
DIBROMOCHLOROMETHANE 5 ND
1,1,2-TRICHLOROETHANE 3 ND
BENZENE g ND
CIS-1,3-DICHLOROFROPENE S ND
2-CHLOROETHYLVINYLETHER 10 ND
BROMOFQRM S ND
2-HEXANONE 10 ND
4-METHYL-2-PENTANONE 10 ND
TETRACHLOROETHENE 3 ND
TOLUENE 3 ND
CHLOROBENZENE S ND
ETHYLBENZENE 3 ND
STYRENE - t] ND
TOTAL XYLENES 5 ND

8A/8C_ SURROGATE RECOVERIES

94z

1,2-DICHLORCETHANE-d4(76-114)

97%
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1700 W. AIban; « Suite "C" . Broken Arow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE REPORT: G2704.7
11701 RORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 035-08-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: WATER
SWLO # 2397.03 (MS/MSD)
DATE SUBMITTED: 04-18-90
SAMPLE ID: MW104 (MS/MSD)

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SPIKE SAMPLE NS NS ac
ADDED  CONCENTRATION CONCENTRATION  PERCENT LIMITS
bum (ug/L) (ug/L) (ug/L) RECOVERY __ RECOVERY
-DICHLOROETHENE 50 0 58 116 61 - 145
CHLOROETHENE 50 0 54 108 71 - 120
ZENE 50 0 40 120 76 - 127
"OLUENE 50 0 57 114 76 - 125
iOROBENZENE 50 0 54 108 75 - 130
i SPIKE MSD MSD
ADDED  CONCENTRATION  PERCENT PERCENT a@c LIMITS
*OMPOUND (ug/L) (ug/L) RECOVERY RPD RPD___ REC.
i-DICHLOROETHENE 50 56 102 4 14 41 - 145
"RICHLOROETHENE 50 54 108 0 14 71 - 120
NZENE 50 57 114 5 11 76 - 127
IUENE . 50 56 112 2 13 76 - 125
ML OROBENZENE 50 54 108 0 13 75 - 130

LUES OUTSIDE OF QC LIMITS

1
1
|
I
I
i




1

% % MOORE
7 BORMAN DRIVE, SUITE 340
=LOUIS, MO 63146

l'“ ui‘ -

DAVID PURINGTON

E MATRIX: WATER
# METHOD BLANK

E ID: METHOD BLANK

D REF.: $SW844-8270, EPA METHODOLOGY
CT: 19943 - 002; FORD EARTH CITY

DET. RESULTS

wIVOLATILES LINIT (ug/L)
& 10 ND
5 P -CHLOROETHYL ) ETHER 10 ND
OROPHENOL 10 ND
.-.ICHLOROBENZENE 10 ND
4 B ICHLOROBENZENE 10 ND
=yl ALCOHOL 10 ND
ICHLOROBENZENE 10 ND
HYLPHENOL 10 ND
S( 2-CHLOROISOFROPYL)ETHER 10 ND
HYLPHENOL 10 ND
~4FROS0-DI-n-PROFYLAMINE 10 ND
HLOROE THANE 10 ND
—0BENZENE 10 ND
N_,IORONE 10 ND
ROPHENOL 10 ND
4 DIMETHYLPHENOL 10 ND
@IC ACID 50 ND
-CHLOROETHOXY)METHANE 10 ND
.4-DICHLOROPHENOL 10 ND
- TRICHLOROBENZENE 10 ND
IHALENE 10 ND
OROANILINE 10 ND
*MACH| OROBUTADIENE - 10 ND
F.FURO-.B-METHYLPHENOL 10 ND
HYLNAPHTHALENE 10 ND
TXACHLOROCYCLOPENTADIENE 10 ND
F-TRICHLOROPHENOL 10 ND
-TRICHLOROPHENOL 50 ND
~CHLORONAPHTHALENE 10 ND
: IRDANILINE 50 ND
THYLPHTHALATE 10 ND
SAPHTHYLENE 10 ND
-hLI TROANIL INE 50 ND

1
A
1

OBENZENE-d5(35-114) 78%
L-d5 {10-94) 884

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" « Broken Arrow, Oklaiioma 74012 . 918-251-2858

REPORT: G2704.8

DATE: 05-08-90

DATE EXTRACTED: 04-19-90
DATE ANALYZED : 04-23-90

DET. RESULTS

8A/8C SURROGATE RECOVERIES

NOT DETECTED ABOVE QUANTITATION LIMIT
_= ESTIMATED VALUE: CONCENTRATION BELQW LIMIT OF QUANTITATION
ANALYTE DETECTED IN HLANK AS WELL AS SAMPLE
SURROGATE RECOQVERY QUTSIDE OF QC LIMITS

SEMIVOLATILES LIMIT (ug/L)
ACENAPHTHENE 10 ND
2,4-DINITROPHENOL 50 ND
4-NITROPHENOL 50 ND
DIBENZOFURAN 10 ND
2,4-DINITROTOLUENE 10 ND
2,6-DINITROTOLUENE 10 ND
DIETHYLPHTHALATE 10 ND
4-CHLORQOPHENYL-PHENYLETHER 10 ND
FLUORENE 10 ND
4-NITROANILINE 50 ND
4,6-DINITRO 2-METHYLPHENOL S50 ND
N-NITROSODIPHENYLAMINE(1) 10 ND
4-BROMOPHENYL-PHENYLETHER 10 ND
HEXACHLOROBENZENE 10 ND
PENTACHLOROFHENOL 10 ND
PHENANTHRENE 10 ND
ANTHRACENE 10 ND
DI-N-BUTYLPHTHALATE 10 ND
FLUORANTHENE 10 ND
PYRENE 10 ND
BUTYLBENZYLPHTHALATE 10 ND
3,3-DICHLOROBENZIDINE 20 ND
BENZO (A)ANTHRACENE 10 ND
BIS(Z-ETHYLHEXYL)PHTHALATE 10 12
CHRYSENE 10 ND
DI-N-OCTYL PHTHALATE 10 ND
BENZO(B)FLUORANTHENE 10 ND
BENZO(K)FLUORANTHENE 10 ND
BENZO(A)PYRENE 10 ND
INDENO(1,2,3~CD)PYRENE 10 ND
DIBENZ (A ,H)ANTHRACENE 10 ND
BENZO(G,H,I)PERYLENE 10 ND
69% TERPHENYL-d14 (335-141)

2-FLUCROBIPHENYL (43-116)
2-FLUOROPHENOL

(21-100)

69% 2,4,4-TRIBROMOPHENOL (10-123)

94%
814



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

1
1

sl % MOORE . REFORT: G2704.9
171 BORMAN DRIVE, SUITE 340
LOUIS, MO 63146 DATE: 05-08-90
i: DAVID PURINGTON
~SPLE MATRIX: WATER
4 METHOD BLANK DATE EXTRACTED: 04-24-90
;]ion REF.: SW844-8270, EPA METHODOLOGY DATE ANALYZED : 04-25-50
RWSECT: 19943 - 002; FORD EARTH CITY
%’LE ID: METHOD BLANK
DET. RESULTS DET. RESULTS
LIMIT (ug/L) SEMIVOLATILES LINIT (uq/L)
i0 ND ACENAPHTHENE 10 ND
2-CHLOROETHYL )ETHER 10 ND 2,4-DINITROPHENOL 50 ND
HLOROPHENGOL 10 ND 4~NITROPHENOL 30 ND
DICHLOROBENZENE 10 ND DIBENZOFURAN 10 ND
JE-DICHLOROBENZENE 10 ND 2,4-DINITROTOLUENE 10 ND
ZYL ALCOHOL ©10 ND 2,6-DINITROTOLUENE 10 ND
DICHLOROBENZENE 10 ND DIETHYLPHTHALATE 10 ND
THYLPHENOL 10 ND 4-CHLOROPHENYL-PHENYLETHER 10 ND
123(2-CHLOROISOPROPYL )ETHER 10 ND FLUGRENE 10 ND
THYLPHENOCL 10 ND 4-NITROANILINE S0 ND
| TROSQO-DI-n~FROPYLAMINE 10 ND 4,4-DINITRO. 2-METHYLPHENQL S50 ND
{EXACHLOROETHANE 10 ND N=-NITROSODIPHENYLAMINE(L) 10 ND
ROBENZENE 10 ND 4-BROMOPHENYL-PHENYLETHER 10 ND
~JRFHORONE 10 ND HEXACHLOROBENZENE 10 ND
M1 TROPHENOL 10 ND PENTACHLOROPHENOL 10 ND
-DIMETHYLPHENOL 10 ND PHENANTHRENE 10 ND
1zozc ACID 50 ND ANTHRACENE 10 ND
I (2-CHLOROETHOXY)METHANE 10 ND DI-N-BUTYLPHTHALATE i0 ND
2_8-DICHLOROPHENGL 10 ND FLUORANTHENE 10 ND
,4-TRICHLORGBENZENE 10 ND PYRENE : 10 ND
HTHALENE 10 ND BUTYLBENZYLPHTHALATE 10 ND
4 HLOROANILINE 10 ND 3,3-DICHLOROBENZIDINE 20 ND
h ACHLOROBUTADIENE 10 ND BRENZO(A)ANTHRACENE 10 ND
iiHLDRO-S-METHYLPHENOL 10 ND BIS(2-ETHYLHEXYL)PHTHALATE 10 ND
JEMETHYLNAPHTHALENE 10 ND CHRYSENE 10 ND
XACHLOROCYCLOPENTADIENE 10 ND DI-N-OCTYL PHTHALATE 10 ND
,6=TRICHLOROPHENOL 10 ND BENZO(B)FLUORANTHENE 10 ND
B, 5-TRICHLOROPHENGL 50 ND BENZO (K ) FLUORANTHENE 10 ND
2=CHLORONAPHTHALENE 10 ND BENZO(A)PYRENE 10 ND
ITROANILINE S0 ND INDENO(1,2,3-CD)PYRENE 10 ND
JHETHYLPHTHALATE 10 ND DIBENZ(A,H)ANTHRACENE 10 ND
NAPHTHYLENE 10 ND BENZO(G,H,I)PERYLENE 10- ND
-'immomnms 50 ND

8A/QC SURROGATE RECOVERIES

TROBENZENE-d5(35-114) 40% 2-FLUOROBIPHENYL(43-116) 58% TERPHENYL-d14 (33-141) 80%
ENOL-d5 (10-94)  37: 2-FLUOROPHENOL (21-100) 41% 2,4,6-TRIBROMOPHENOL(10-123) 63%

NOT DETECTED AROVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURRQGATE RECOVERY OUTSIDE OF OC LIMITS

[
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" o Broken Arrow, Oklahoma 74012 « 918-251-2858

ENT: DAMES & MOORE REPORT: G2704.10
11701 BORMAN DRIVE, SUITE 340
ST. LOUIS, MO 63146 DATE: 035-08-90
ATTN: DAVID PURINGTON

i SAMPLE MATRIX: WATER

SWLO ¥ 2397.02 (MS/MSD)

DATE SUBMITTED: 04-18-90 '

B DATE EXTRACTED: 04-19-90

DATE ANALYZED : 04-24-90
METHOD REFERENCE: SW8446-8270, EPA METHODOLOGY
PROJECT: 19943 - 002; FORD EARTH CITY
SAMPLE ID: MW102 (MS/MSD)

I

SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SPIKE SAMPLE Ms nsS ac
ADDED CONCENTRATION CONCENTRATION  PERCENT LINITS
POUND (ug/L) (ug/L) (ug/L) RECOVERY __ RECOVERY
NOL 200 0 115 58 26 - 90
= HLOROPHENOL 200 0 120 60 25 - 102
-DICHLOROBENZENE 100 0 67 67 28 - 104
ITROSC-6i-n-FROPYLAMINE 100 0 56 56 41 - 126
«2+4-TRICHLOROFENZENE 100 0 68 68 38 - 107
HLORO=-3-METHYLPHENOL 200 0 122 61 26 - 103
ENAPHTHENE 100 0 78 78 31 - 137
ITROPHENOL 200 0 179 90% 11 - 114
- =A-DINITROTOLUENE 100 0 90 90 28 - 89
_iTACHLOROPHENOL 200 0 104 52 17 - 109
‘PRENE 100 0 78 78 35 - 142
i SPIKE MSD MSD
ADDED CONCENTRATION PERCENT  PERCENT QC LIMITS
POUND (ug/Xg) ug/K RECOVERY RPD RPD _ RECOVERY
"WENOL 200 123 62 7 35 26 - 90
2=CHLOROPHENOL 200 114 58 3 50 25 - 102
~DICHLOROBENZENE 100 76 76 12 27 28 - 104
ITROSO-di-n-PROPYLAMINE 100 50 50 11 38 41 - 126
1,2,4-TRICHLOROBENZENE 100 70 70 3 23 38 - 107
HLORO-3-METHYLPHENOL 200 119 60 2 .33 26 - 103
NAPHTHENE 100 77 77 1 19 31 - 137
ITROPHENOL 200 188 94% 4 50 11 - 114
A A-DINITROTOLUENE 100 86 86 4 47 28 - 89
NTACHLOROPHENOL 200 117 58 11 47 17 - 109
ENE 100 79 79 1 36 35 - 142

LUES QUTSIDE OF @C LIMITS

v
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=%  SOUTHWEST LABORATORY

OF OKLAHOMA, INC.

1

tay 2, 1990

Dave Furington

CAMES & MOORE

11761 Zorman Drive

St. Louis, MO &32145

Froject: garth City

Dear Mr. Furington:

Enclosec are the analytical results for vour samples
reczived in cur laporstory on &pril 12, 1970, fcr the above-

captioned gproject.

i1f, in vyour review, yzu should have any guestions or r=zquire
additional information, plzase call.

Eincerely., -

%f{f/f;ﬁ/

Randy Staggs
Froject Manager

RE/1k

Enclesures

DAMES & MOORE
MAY 04 1880

§T. LOUIS. 4ISSOURS

1700 WEST ALBANY. SUITE C ®* BROKEN ARROW. OK 74012
(918) 251-2858 » FAX (918) 251-2399
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_ _ DAMES & MOORE CHHAIN-OF-CUSTODY RECORD _ o
Sample Souwrce & Clienl Zz2 2  ()S M bs At Flold Parsonnel, (Slgnature) .- -
Projoct Title <N C- C? ' Job No./ 29¢3-0072 .
Dato | Tlmo ,S'[")'.",':,'g‘ ¥ .SF;‘I‘)‘:’IO C::::;,,?,L,S Sampling Slie w .Ramarks | |
Y1z RkG Sov ) 3 7 PH, Sewi ¥, Rl flen M) €N
SY Secl s mnd 3 : R
53 secl, anl .
COVY\_P ) So l 3 "
COMP‘ €9, | ) %
___7L_ MJ(/’\\ _ ped .
/| e [
. // \ /(/’ ;4:
yAm— 7 %
l A \ / e
\ /) 1 . e
N IR 7

Relinqulished byt | Date | Timea l Recalved byt ] Date } Time|Rellnqulshed bLyt|Date | Tima Recelved byt Date .| Tlue
+ (Signature) * .

: Signature) QV' (Signatuca) (Signature)
.éellnqulahcd tyl ?b

Date | Tima Recelved byt | Dato | Tlme[Rellnquiahed bytjDate | Time | Recelved bys | Date | Time
(Slgnature) . (Slguature) (Slgnature) . .. (5ignature)

-

Rellnjulslhicd bys |Date |[Tima |. hecelved bys | Bate Tiwe|Nelinquiolied Ly |Date | Tine Recelved byt Date | Tlme
(Signsture) (Signature) . (Slgnature) (Signature)
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Alban); « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

INC.

CLIENT: DAMES & MOORE REPORT: 2371.01iMT
11701 BORMAN DRIVE
ST. LOUIS, MISSOURI &3149 DATE: 05-03-90
ﬂ ATTN: DAVE PURINGTON
-. SAMPLE MATRIX: SOCIL :
SWLO # 2371.01
r- DATE SUBMITTED: 04-13-%0
. PROJECT: EARTH CITY
ﬂ SAMPLE ID: BKG
DET. DATE METHOD
- PARAMETER LIMIT UNIT RESULTS_ _ANALYZED REFERENCE
ﬂ TOTAL CYANIDES 1.0 ug/Kg ND 04~27-90  SM 412D
I—j TOTAL_METALS
ARSENIC 2.0 mg/kQg 5.80 04=25-90  SW 7060
- LEAD 0.6 mg/kg 17.4 04=-19-90  SW 7421
__ﬂ MERCURY 0.1 mg/kg ND 04-18-90  SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90  SW 7740
. THALL IUM 0.4 mg/kg ND 04=-19-90  SW 7841
ANT IMONY 6.0 mg/kg 6.9 04=-19-%0  SW 6010
BERYLLIUM 1.0 mg/kg ND 04-19-5Q SW 4010
CADMIUM 1.0 mg/kg 1.1 04=-19-30  SW 6010
"] CHROMIUM 1.0 mg/kg 14,5 04-19-90 SW 6010
', COFFER 2.0 mg/kg 24.0 04~19-90  SW 6010
_ NICKEL 2.0 mg/kg 18.0 04-19-90  SW 6010
L — SILVER 2.0 mg/kg ND 04-19-30 SW &010
l_ ZINC 2.0 mg/kg 61.6 04-19-90  SW 6010

ND
SW

SM

NOT DETECTED ABOVE GQUANTITATION LIMIT

TEST METHODS FOR EVALUATING SOLID WASTE, EFA PUBLICATION #SWB46,

THIRD EDITION, NOVEMBER 1986

STANDARD METHCDS FOR THE EXAMINATION OF WATER AND WASTEWATER,

16TH EDITICON, 1985
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'SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

INC.

[
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ANY SFECIFIC PATTERN.
NOT DETECTED ABOVE QUANTITATION LIMIT
COMFOUND FOUND IN BLANK
ESTIMATED VALUE:

AS WELL AS SAMPLE
CONCENTRATION EELCW LIMIT OF QUANTITATION
UNAELE TO QUANTITATE DUE TO MATRIX INTERFERENCE

CLIENT: DAMES & MOORE., INC. REFORT: 2371.01T
. 11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90
l- ATTN: DAVID PURINGTON
] SAMPLE MATRIX: ©SOIL !
l_ SWLO # 2371.01
DATE SUBMITTED: 04-13-90
- FROJECT: EARTH CITY
i‘ SAMFLE ID: BKG
DET. DATE DATE METHOD
ARAMETER LIMIT UNIT RESULTS EXTRACTED ANALYZED REFERENCE
“YOTAL EXTRACTARLE HYDROCAREGONS
ltJSASULINE 1.0 mg/¥g ND 04-19-90 04-20-90 GC/FID
DIESEL 1.0 mg/kg ND 03-19-90 04-20-90 GC/FID
CERQSENE 1.0 mg/kg ND 04-19-50 04-20-920 GC/FID
P-4 1.0 mg/ kg ND 04-19-30 04-20-90 GC/FID
TUNAPTHA 1.0 mg/Kg ND 04-19-90 Q4-20-90 GC/FID
HUNKER C/7#6 FUEL OIL 1.0 mg/kg ND 04-19-90 04-20~30 GC/FID
ISCELLANETQUS (1) 1,0 mg/ kg 14.% 04-19-30 04-20~-90 GC/FID
GA/GC SURROGATE RECOVERY
NAFPHTHALENE 102%

= ANALYSIS SHOWS MISCELLANEOUS FEAKS WHICH CANNOT BE IDENTIFIED AS
THE RESFONSE FACTOR FOR DIESEL WAS USED.



,..
N .

I
LT

9]

!

SOUTHWEST LABORATORY OF OKLAHOMA, INC,

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

LIENT: DAMES & MOORE,. INC. REPORT: 2T71.01H

11701 BORMAN DRIVE .
ST. LOUIS, MO 63149 DATE: 085-03-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL '
SWLD # 2371.01

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: . 0S5-02-90

PROJECT: EARTH CITY

METHOD REFERENCE: SWB46-8150, EPA METHODOLOGY

SAMPLE ID: BXG

RESUILTS REFORTED IN wug/kg OR Farts Fer Billion

|
%, -

-~

L

DET.

ERSICIDES LIMIT UNIT . RESULTS
@8 .4-D 80.0 ug/kg ND
i]_.o,,s—Tp (SILVEX) 10.0 ug/¥g ND
'] QA/0C SURROGATE RECOVERY

2,4,5-T (10-98) 94 ,27%

D = NOT DETECTED AEQVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF CQUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY OUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

'*"1 ) ) . "": ..h.l}
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DAMES & MOORE,. INC. REFORT: 2371.01F
11701 BORMAN DRIVE

ST. LOUIS, MO 63149 ) DATE: 05-03-%0
ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2371.01

DATE SUBMITTED: - 04-13-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SW844-8080, EFA METHODOLOGY

PROJECT: EARTH CITY '
SamMFLE ID: BKG

RESULTS REFORTED IN ug/Kg OR Farts Fer Billion (FFH)
PESTICIDES/PCB‘S DETECTION LIMIT RESULTS
ALFPHA-BHC 17.2 ND
BETA-BEHC 17.2 ND
GAMMA~-BHC (LINDANE) 17.2 ND
DELTA-BHC 17.2 WD
HEPTACHLOR 17.2 ND
ALDRIN 17.2 ND
HEFTACHLOR EFOXIDE 17.2 ND
ENDOSULFAN I 17.2 ND
4,4-DDE 17.2 ND
DIELDKRIN 34,3 ND
ENDRIN 34.5 ND
ENDOSULFAN II 34.3 ND
4,4-DDD 38.5 ND
ENDOSULFAN SULFATE 34.3 ND
4,4-DDT 34.5 ND
ENDRIN KETONE 34,35 ND
METHOXYCHLOR 172.4 ND .
ALPHA-CHLORDANE 172.4 ND
GAMMA-CHLORDANE 172.4 ND
TOXAFHENE J44.8 ND
AROCHLOR-122 172.4 ND
AROCHLOR-1232 172.4 ND
AROCHLOR-1242 172.4 ND
AROCHLOR-1014 . 172.4 ND
AROCHLOR-~1248 172.4 ND
AROCHLOR-1254 344.3 ND
ARDCHLOR~1240 344.8 ND

DIBUTYLCHLORENDATE (24-150) 89%

MOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAmPLE

kLXK ]

— e—

*» o Z

SURROGATE RECOVERY QUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

1 BORMAN DRIVE

LOUIS, MO 63149 DATE: 05-03-90
s DAVID PURINGTON
LE MATRIX: SOIL DATE SUBMITTED: 04-13-90
# 2371.01 DATE EXTRACTED: 04-17-90
“J0D REF.: SWB46-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
JECT: EARTH CITY

LE ID: BKG

DET. RESULTS DET. RESULTS
LIMIT (ug/Kgq) SEMIVOLATILES LIMNIT (ug/Kg)

gs & MOORE, INC. ‘ REPORT: 2571.01B
|

“TVOLATILES

NOL 6460 ND ACENAPHTHENE 660 ND
uT(E-CHLOROETHYL)ETHER 660 ND 2,4-DINITROMHENOL 3200 ND
LOROFHENOL 640 ND 4-NITROFHENOL 5200 ND
lCDICHLOROBENZENE 660 ND DIBENZOFURAN 6460 ND
~DICHLOROBENZENE 660 ND 2,4-DINITROTOLUENE 6460 ND
ZYL ALCOHOL 660 ND 2,6-DINITROTOLUENE 660 ND
-DICHLOROBENZENE 660 ND DIETHYLFHTHALATE 660 ND
ETHYLFHENOL 640 ND 4-CHLOROPHENYL~PHENYLETHER 660 ND

3 (2-CHLOROISOPROFYL JETHER 6460 ND FLUBREME 660 ND
ETHYLFHENOL 660 ND 4-NITROANILINE 3200 ND
ITROSO-DI-n-PROPYLAMINE 6460 ND 4,6~-DINITRO -2-METHYLPHENCL 3200 ND
ACHLOROETHANE 660 ND N-NITROSODIPHENYLAMINE(L) 660 . ND
ROBENZENE 660 ND 4-BROMOPHENYL~-PHENYLETHER 660 ND
FHORONE 660 ND HEXACHLOROBENZENE 660 ND
ITROPHENOL 6460 ND PENTACHLOROFHENGL 660 ND
—=3-DIMETHYLPHENOL 660 ND PHENANTHRENE 660 ND
Z0IC ACID 3200 ND ANTHRACENE 660 ND
(2-CHLORQETHOXY)METHANE 660 ND DI-N-BUTYLPHTHALATE 660 ND
-DICHLOROFHENGOL 660 ND FLUORANTHENE 6460 ND
+4-TRICHLOROBENZENE 660 ND PYRENE 660 ND
~IEFHTHALENE 6460 ND BUTYLBENZYLPHTHALATE 660 ND
 @CHLORCANILINE 660 ND 3.3-DICHLORGCBENZIDINE 132 ND
“'}ACHLORDBUTADIENE 660 ND BENZO(A)ANTHRACENE 6460 ND
HLORO-3-METHYLPHENOL 640 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 660 ND
ETHYLNAPHTHALENE 660 ND CHRYSENE 660 ND
ﬁACHLDROCYCLDPENTﬁDIENE 6460 ND DI-N-OCTYL FHTHALATE 660 ND
»6-TRICHLOROPHENGCL 460 ND BENZO(B)FLUORANTHENE 660 ND

» 9=TRICHLOROFHENQOL 3200 ND BENZOD (K)FLUORANTHENE 660 ND

_ WBCHLORONAPHTHALENE 660 ND BENZO(A)PYRENE 640 ND
ITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 6460 ND
TETHYLPHTHALATE 660 ND DIBENZ (A,H)ANTHRACENE 660 ND
ENAPHTHYLENE 660 ND BENZO(G,H,I)PERYLENE 660 ND

—i]QITF\'GANILINE 3200 ND

gA/GC SURROGATE RECOVERIES

“TRONENZENE-4$(23-120) 73% 2-FLUOROBIPHENYL(J0-113) 79% TERPHENYL-d14 (18-137) 83x
ENDL-d5 (24-113) 85% 2-FLUOROFHENOL (25-121) 69% 2,4,4-TRIBROMOPHENOL (19-122) 88%

-

!
ol |

MOT DETEZTED AEQVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTZD IN BLANK AS WELL AS SAMFLE

JURROGATE RECOVERY OUTSIDE OF GC LINMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

CLIENT: DAMES & MOORE REPORT: 2371.02MT

11701 BORMAN DRIVE

ST. LOUIS, MISSOURI 63149 DATE: 0S5-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL

SWLD # 2371.02

DATE SUBMITTED: 04-13-90

FROJECT: EARTH CITY

SAMFLE ID: &S4

DET. DATE METHOD

PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TOTAL CYANIDES 1.0 ug/ kg ND 04-27-50Q SM 412D
TOTAL METALS
ARSENIC 2.0 mg/kg 5.60 Q4-25-50 SW 7060
LEAD 0.6 mg/kg 17.8 04-19-90 SW 7421
MERCURY 0.1 mg/kg - 0,18 04-18-90 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90 SW 7740
THALLIUM 0.4 mg/kqg’ ND 04-19-90 SW 7841
ANT IMONY 6.0 mg/kg 6.7 04-19-90Q SW &010
BERYLLIUM 1.0 mg/kg ND 04=-19-30 SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90 SW 6010
CHROMIUM 1.0 mg/kqg 135.1 04-19-90Q SW 6010
COPPER 2.0 mg/ kg 22.0 04-19-30 SW 6010
NICKEL 2.0 mg/kg 16.3 04-19-90 SW 6010
SILVER 2.0 mg/kg ND 04-19-90 SW 6010
ZINC 2.0 mg/kg 56.8 04-19-90 SW 6010
ND = NOT DETECTED ABOVE QUANTITATION LIMIT
SW = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SW846,
o THIRD EDITION, NOVEMBER 1986

16TH EDITION, 1985

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

INC.

LIENT: DAMES &% MOORE, INC. REFORT: 2371.02T
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03I-50
- ATTN: DAVID PURINGTON
SAMPLE MATRIX: SOIL
i SWLD # 2371.02 '
DATE SUBMITTED: 04-13I-90
i FROJECT: EARTH CITY
_‘ SAMFLE ID: S4
- DET. DATE DATE METHOD
IFARAMETER LIMIT _ UNIT RESULTS _ EXTRACTED ANALYZED REFERENCE
~0TAL EXTRACTAELE HYDROCAREONS
ASOL INE 1.0 mg/Kg  ND 04-19-90  04-20~90 GC/FID
-0 IESEL 1.0 mg/¥g  ND 04-19-90  04-20-90 GC/FID
EROSENE 1.0 mg/Kg  ND 04-19-90  04-20-90 BC/FID
;P-4 1.0 mg/¥g ND 04-19-90 04-20~-90 GC/FID
AFTHA 1.0 mg/ kg ND Q4-19-30 04-20~90 GC/FID
INKER C/%6 FUEL QIL 1.0 mg/kg  ND 04-19-90  04-20-50 GBGC/FID
lﬁISCELLANEDUS (1) 1.0 mg/Kg 6.3 04-19-50  04-20-90 GC/FID

i
I

@a/QC _SURROGATE RECQVERY

NAPHTHALENE 100%

CRY R N8

= ANALYSIS SHOWS MISCELLANEOUS FEAKS WHICH CANNQT BEE IDENTIFIED AS
ANY SPECIFIC PATTERN. THE RESFONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT

COMFPOUND FOUND IN BLANK AS WELL AS SAMFLE

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
UNARELE TO QUANTITATE DUE TO MATRIX INTERFERENCE
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SAMPLE MATRIX: SOIL

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE, - INC. REFORT: 2371.02H

11701 BORMAN DRIVE
ST. LDUIS, MO 63149 DATE: 05-03-90
ATTN: DAVID FURINGTON

SWLO 2371.02

DATE SUBMITTED: ©04-13-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05~02-90

PROJECT: EARTH CITY

METHOD REFERENCE: 8&SWB846-81%0, EFA METHODOLOGY
SAMPLE ID: S4

RESULTS REPORTED IN ug/kg OR Farts Fer BEilliaon

Ny DET.
_EerBicIDES LIMIT UNIT . RESULTS
ca@  4=D 80.0 ug/kKg ND
, 4,3 {SILVEX) 10,0 ug/ikg ND
] QA/GC SURROGATE RECOVERY
l 2,4,5~T (10-98) 2.3%
D = NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
SURROGATE RECOVERY QUTSIDE QF QC LIMITS

|
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SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" . Broken Arow, Oklahoma 74012 . 918-251-2858

IENT: DAMES & MOORE, INC. REFORT: 2371.02F
11701 BORMAN DRIVE
ST. LOUIS, MO 43149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLD # 2371.02

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 035-02-90

METHOD REFERENCE: SW846-8080, EFA METHODOLGGY
PROJECT: EARTH CITY

SAMPLE ID: S4

e s e

- RESULTS REFORTED IN ug/Kg OR Farts Per Billion (FFB)
l PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-BHC 23.6 ND
EETA-EHC 23.6 ND
B GAMMA-EHC (LINDANE) 23.4 ND
' DELTA-EHC 23.6 ND
§ HEFTACHLOR 23.6 ND
ALDRIN 23.6 ND
- HEFTACHLOR EFOXIDE 23.¢ ND
i ENDOSULFAN I 23.6 ND
4,4-DDE 23.6 ND
- DIELDRIN 47.2 ND
- ENDRIN 47.2 ND
l ENDOSULFAN I 47,2 ND
4,4-DDD 47.2 ND
s ENDOSULFAN SULFATE 47.2 ND
I 4,4-DDT 47.2 ND
ENDRIN KETONE 47,2 ND
i METHOXYCHLOR 236.0 ND
I ALPHA-CHLORDANE 236.0 ND
GAMMA~-CHLORDANE 236.0 ND
TOXAPHENE 472.0 ND
- AROCHLOR-1221 236.0 ND
i AROCHLOR-1232 236.0 ND
AROCHLOR-1242 236.0 ND
e AROCHLOR-1016 236.0 ND
i AROCHLOR~1248 236.0 ND
ARCCHLOR-1254 472.0 ND
AROCHLOR=-1260 472.0 ND

8A/8C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-130) 88%

ND = NOT DETECTED ABOVE QUANTITATIOM LIMIT

J = ESTIMATED YALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS 3AMFLE

¥ = SURROGATE RECOVERY QUTSILE OF @C LIMITS



l| SOUTHWEST LABORATORY OF OKILLAHOMA, INC.
1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858
! % MOORE, INC. . REPORT: 2371.02B
1 RORMAN DRIVE
LOUIS MO 63149 DATE: 05-03-90
. DAVID FURINGTON
JPLE MATRIX: SOIL DATE SUBMITTED: 04-13-90
N 4 2371.02 DATE EXTRACTED: 04-17-~90
0D REF.: 6WB846-8270, EPA METHODOLAGY DATE ANALYZED : 04-26-90
OJECT: EARTH CITY
iL‘ ID: S4 ’
i DET. RESULTS DET. RESULTS
MIVOLATILES LIMIT (uqg/Kq)  SEMIVOLATILES LIMIT (ug/Kg)
oL 660 ND ACENAPHTHENE 660 ND
S(2-CHLOROETHYL )ETHER 660 ND 2,4~DINITROPHENOL 3200 ND
FHLOROFHENOL 460 ND 4~NITROPHENOL 3200 ND
DICHLOROBENZENE 660 ND DIBENZOFURAN 660 ND
4-DICHLOROBENZENE 660 ND 2,4~-DINITROTOLUENE 660 ND
- &7yl ALCCHOL 660 ND 2,6-DINITROTOLUENE 660 ND
]':DICHLOROBENZENE 660 ND DIETHYLFHTHALATE 660 65 J
ETHYLFHENOL 660 ND A-CHLOROFHENYL-PHENYLETHER 440 ND
r§(2-CHLOROISOFROFYL)ETHER 660 ND FLUORENE 660 ND
iETHYLF‘HENOL 640 ND 4-NITROANILINE 3200 ND
ITROSO-DI-n-FROFYLAMINE 660 ND 4,6-DINITRO -2-METHYLPHENOL 3200 ND
IXACHLOROETHANE 660 ND N-NITROSODIFHENYLAMINE (1) 660 ND
- SEROBENZENE 660 ND 4-BROMOFHENYL-PHENYLETHER 660 ND
lF‘HORONE 660 ND HEXACHLORORENZENE 660 ND
“NITROFHENOL 660 ND FENTACHLOROFHENCL 660 ND
4-DIMETHYLFHENOL 660 ND PHENANTHRENE 660 40 J
1201(: ACID 3200 140, J  ANTHRACENE 660 ND
(2-CHLOROETHOXY)METHANE 640 ND DI-N-BUTYLPHTHALATE 660 100 4
+4-DICHLOROFHENOL 660 ND FLUORANTHENE 660 ND
) 4-TRICHLOROBENZENE 660 ND PYRENE 660 30 J
_BEHTHALENE 660 ND BUTYLEENZYLFPHTHALATE 660 50 J
~CHLOROANILINE 660 ND 3.3-DICHLOROBENZIDINE 132 ND
~XACHLORORUTADIENE 660 ND BENZO(A)ANTHRACENE 660 ND
ltHLORO 3-METHYLPHENOL 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 660 190 J
ETHYLNAFHTHALERNE 660 ND CHRYSENE 660 ND
_EXACHLOROCYCLOFENTADIENE 640 ND DI-N-OCTYL PHTHALATE 660 ND
1, 6-TRICHLOROPHENOL 660 ND BENZO (B)FLUORANTHENE 660 ND
+5-TRICHLOROPHENDL 3200 ND BENZO(K)FLUORANTHENE 640 ND
~CHLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 ND
—@NITROANIL INE 3200 ND INDENO(1,2,3~CD)PYRENE 660 ND
METHYLPHTHALATE 660 ND DIBENZ(A,H)ANTHRACENE 660 ND
ENAPHTHYLENE 460 ND BENZO(G,H,I)PERYLENE 660 ND
I=NITROANILINE 3200 ND

8A/8C SURROGATE RECOVERIES

TROBENZENE-d5(23-120) 83% 2-FLUOROBIPHENYL(30-115) 88% TERFHENYL-d14 (18-137) 864
HENOL-45 (24-113) 9én  2-FLUCROPHENOL (25-121) 80% 2,4,6-TRIBROMOFHENOL(19-122) 100%

E N 7

NOT DETZICTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCEINTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED TN BILANK AS WELL AS SAnFLE

SURRCGATE RECOVEAY OUTSIDE OF GC LIMITS

o U
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C” + Broken Arrow, Oklahoma 74012 . 918-251-2858

INC.

CLIENT: DAMES & MOORE REPORT: 2371.0IMT

11701 BORMAN DRIVE

ST. LOUIS, MISSOURI 63149 DATE: 05-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL ,

SWLO # 2371.03

DATE SUBMITTED: 04-13=90

PROJECT: EARTH CITY

SAMPLE ID: S3

DET. DATE METHOD

PARAMETER LIMIT _UNIT RESULTS ANALYZED REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND 04-27-50  SM 412D
TOTAL METALS
ARSENIC 2.0 mg/kg 2.12 04-25-90  SW 7060
LEAD 0.6 mg/kg 12.4 04-19-90  SW 7421
MERCURY 0.1 mg/kg - ND 04-18-90  SW 7474
SELENIUM 0.4 mg/kg ND 04-24-90  SW 7740
THALL TUM 0.4 mg/kg ND 04-19-90  SwW 7841
ANT IMGNY 6.0 mq/kg ND 04-19-50  SW 6010
BERYLLIUM 1.0 mg/kg ND 04-19-50  SW 6010
CADMIUM 1.0 mg/kg ND 04-19-90  SW 6010
CHROMIUM 1.0 mg/kg 5.5 04-19-90  SW 6010
COPFER 2.0 mg/kg 15.2 04-19-90  SW 6010
NICKEL 2.0 mg/kg 9.7 04-19-90  SW 6010
SILVER 2.0 mg/kg ND 04-19-90  SW 6010
ZINC 2.0 mg/kg 32.8 08-19-90  SW 6010

’:‘D = NOT DETECTED AECVE QUANTITATION LIMIT
SW = TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #5WB446,
M THIRD EDITION, NOVEMBER 1986

16TH EDITICN, 1985

STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
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SOUTHWEST.LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

80A/0C SURROGATE RECOVERY

NAFPHTHALENE

o~

-

~
|

ANY SFECIFIC PATTERN.

o

ESTIMATED VALUE:

=l Z

100%

CLIENT: DAMES & MOORE, INC. REPORT: 2371.03T7

11701 BORMAN DRIVE :

ST. LOUIS, MO 63149 DATE: 05-0Z-90

ATTN: DAVID FURINGTON

SAMPLE MATRIX: SOIL ,

SWLO # 2T71.03

DATE SUBMITTED: ©Q4-137-90

FROJECT: EARTH CITY

SAMPLE ID: SZ

DET. DATE DATE METHOD

ARAMETER LIMIT UNIT RESULTS EXTRACTED _ANALYZED REFERENCE
TOTAL EXTRACTAEBLE HYDROCAREONS
GASOLINE 1.0 mg/kg ND 04~19-90 04-21~-90 GC/FID
DIESEL 1.0 mg/ kg ND 04~19-90 04-21-90 GC/FID
KEROSENE 1,0 mg/kg ND 04-19-90 04-21-50 GC/FID
JP-4 1.0 mg/¥g ND 04~19-90 04-21-90 GC/FID
NAFTHA 1.0 mg/kg ND 04=-19-30 04-21-90 GC/FID
SUNKER C/#&6 FUEL OIL 1.0 mg/¥g ND 04-19-70 04-21-90 GC/FID
MISCELLANEDOUS (1) 1.0 mg/ kg 12.0 (G3-19-90 04-21-90 GC/FID

= ANALYSIS SHOWS MISCELLANEQUS FEAKS WHICH CANNQOT BE IDENTIFIED AS
THE RESFONSE FACTOR FOR DIESEL WAS USED.

NOT DETECTED ABOVE QUANTITATION LIMIT
COMFOUND FOUND IN ELANK AS WELL AS SAMPLE
CONCENTRATION BELOW LIMIT OF QUANTITATION
UNAEBLE TO QUANTITATE DUE TO MATRIX INTERFERENCE
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SOUTHVVEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany + Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

IENT: DAMES & MOORE, INC. REFORT: 2371.03H

11701 BORMAN DRIVE
ST. LOUIS, MO 43149 DATE: 05-03~90
ATTN: DAVID FURINGTON

SAMFLE MATRIX: SOIL ,
SWLO # 2371.03

DATE SUBMITTED: 04-13-%0

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90

PROJECT: EARTH CITY

METHOD REFERENCE: SW846&~-8150, EFA METHODCLOGY

SAMFLE ID: S3

RESULTS REFORTED IN ug/¥g OR Farts Fer Billion

|

C
B W

\ !
o
o

b B AL L 1Y

DET.
RBICIDES LIMIT UNIT RESULTS
s 4-D 80,0 ug/¥g ND
s 4,5-TF (SILVEX) 10.0 ug/kg ND

QA/GC SURROGATE RECOVERY

2,4,3-T (10-98) ?1.9%

NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C” « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES % MOORE, INC. REFORT: 2371.03P
11701 BORMAN DRIVE

ST. LOUIS, MO 63149 DATE: 05-03-90
ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # 2371.03

DATE SUBMITTED: 04-13-90

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 035-02-90 '
METHOD REFERENCE: SW844-8080, EFA METHODOLOGY

PROJECT: EARTH CITY

SAMFLE ID: 83

-/

i RESULTS REFORTED IN ug/Kg OR Parts Fer Billion (FFE)
PESTICIDES/PCB'S DETECTION LINMIT RESULTS
i
ALPHA=BHC 19.0. ND
'I BETA-BHC 19.0 ND
GAMMA~BHC (LINDANE) 19.0 ND
1 DELTA~BHC 19.0 ND
- HEFTACHLOR 19.0 _ ND
ALDRIN 19.0 KD
- HEFTACHLOR EFOXIDE 19.0 ND
i ENDOSULFAN I 19.0 ND
4,4-DDE 19.0 ND
DIELDRIN 38.0 ND
ENDRIN 38.0 ND
‘ ENDOSULFAN 11 33.0 ND
_ 4,4-DDD 38.0 ND
ENDOSULFAN SULFATE 38.0 ND
~ 4,4-DDT 38.0 ND
ENDRIN KETONE 38.0 ND
: METHOXYCHLOR 190.2 ND
ALPHA-CHLORDANE 190.2 ND
] GAMMA-CHLORDANE 190.2 ND
TOXAFHENE 380.9 ND
AROCHLOR-1221 190.2 ND
- ARQCHLOR-1232 190.2 ND
AROCHLOR-1242 190.2 ND
: AROCHLOR-1016 190.2 ND
i AROCHLOR-1248 190.2 ND
. AROCHLOR-1254 380.5 ND
o AROCHLOR-1240 380.5 ND
i RA/GC_SURROGATE RECOVERIES
i’ DIBUTYLCHLORENDATE (24-150)  81%
L ND = NOT DETECTED ABOVE QUANTITATION LIMIT
, § = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
_ B = ANALYTE DETECTED IN SLANK AS WELL AS SAMFLE
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS




) SOUTHWEST, LABORATORY OF OKLAHOMA, INC.

1700 W. Albany o Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

ES & MOORE, INC. A REFORT: 2371.03B
"BPo1 BORMAN DRIVE _
(B Louts, Mo 43149 DATE: 05-03-90
: DAVID PURINGTON
| JprLE maTRIX:  SOIL DATE SUBMITTED: 04-13-90

0 # 2371.03 DATE EXTRACTED: 04-17-90
'HOD REF.: SWB846-8270, EPA METHODOLOGY DATE ANALYZED : 04-26-90
JECT: EARTH CITY

PLE ID: S3

r DET. RESULTS DET.  RESULTS
N LINIT (ug/Kg) SEMIVOLATILES LIMIT {ugq/Kqg)
NOL 660 ND ACENAPHTHENE 860 ND
(2-CHLOROETHYL)ETHER 660 ND 2,4-DINITROPHENOL 3200 ND
CHLOROPHENOL 6480 ND 4-NITROPHENOL SZ200 ND

: -DICHLOROBENZENE 660 ND DIRENZOFURAN 660 ND
" 3 -DICHLOROBENZENE 4460 ND 2,4-DINITROTOLUENE 660 ND
. ZYL ALCOHOL 660 ND 2,6-DINITROTOLUENE 660 ND
~-DICHLOROBENZERE 660 ND DIETHYLPHTHALATE 660 ND
- JPETHYLPHENOL 660 ND 4-CHLOROPHENYL-FHENYLETHER 660 ND
S (2-CHLORODISOPROPYL)ETHER 640 ND FLUQGRENE 660 ND
ETHYLFHENOL 660 ND 4-NITROANILINE 3200 ND
—_mNITROSO-DI-n~-FROPYLAMINE 640 ND 4,46-DINITRO 2-METHYLPHENGL 3200 ND
{ACHLORDETHANE 660 ND N-NITROSODIFHENYLAMINE(L) 660 ND
ROBENZENE 660 ND 4-BROMOPHENYL-PHENYLETHER 660 ND
FHORONE 560 ND HEXACHLOROBENZEME 660 ND
T ENITROPHENOL 660 ND PENTACHLOROFHENOL 660 ND
4-DIMETHYLPHENOL 660 ND PHENANTHRENE 660 30 J
Z0IC ACID 3200 33 J  ANTHRACENE 660 ND
(2-CHLOROETHOXY )METHANE 660 ND DI-N-BUTYLPHTHALATE 660 10 J
4~-DICHLOROPHENOL 660 ND FLUORANTHENE 660 40 J
+4-TRICHLOROBENZENE 660 ND PYRENE 660 50 J
_ af HTHALENE 660 ND BUTYLBENZYLPHTHALATE 660 ND
HLOROANILINE 640 ND 343-DICHLOROBENZIDINE 1320 ND
M XACHLOROBUTADIENE 6480 ND BENZO(A)ANTHRACENE 660 ND
HLORO-3-METHYLPHENOL 650 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 640 ND
-~ ETHYLNAPHTHALENE 64690 ND CHRYSENE 660 ND
XACHLOROCYCLOPENTADIENE 640 ND DI-N-OCTYL PHTHALATE 660 ND
» 6~TRICHLOROFHENOL 660 ND BENZO(B)FLUORANTHENE 660 ND
» 9=TRICHLOROPHENOL 3200 ND BENZO(K)FLUORANTHENE 660 ND
CHLORONAPHTHALENE 660 ND BENZO(A)PYRENE 6460 ND
NITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660 ND
TETHYLPHTHALATE 6460 ND DIBENZ{A,H)ANTHRACENE 660 ND
cNAFHTHYLENE 660 ND BENZO(G,H, I)PERYLENE 660 ND
NITROANILINE 3200 ND

8A/8C SURROGATE RECOVERIES

f_g:gBENZENE-dS(ZS-lzo) 70% 2-FLUOROBIPHENYL(J0-115) 71% TERPHENYL-d14 (18-137) 90%
ENOL~g5 (24-113) 83% 2-FLUOROFHENOL (28-121) 7% 2,4,6-TRIBROMOFHENOL(19-122) 79%

SOT DETECTED AHOVE QUANTITATION LIMIT

AEZEhAIED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
QUP_LT&_DETECTED IN ELANK AS WELL AS SAMFLE

SURRCBATE RECOVERY NUTSIDE OF OC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

CLIENT: DAMES & MOORE REFPORT: 2T71.04MT

11701 BORMAN DRIVE

ST. LOUIS, MISSOURI 63149 DATE: 035-03-90

ATTN: DAVE PURINGTON

SAMPLE MATRIX: SOIL '

SWLO # 2371.04

DATE SUBMITTED: 0Q4-13-90

PRCJECT: EARTH CITY

SAMPLE ID: COMP. 2

DET. DATE METHOD

PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND Q4-27=-50Q SM 412D
TOTAL METALS
ARSENIC 2.0 mg/kg 7.41 04-25-90 SW 70&0
LEAD 0.6 mg/ kg - 13.9 04-19-90 SW 7421
MERCURY 0.1 mg/kg ND 04-18-50 SW 7471
SELENIUM 0.4 mg/kg ND 04-24-%Q SW 7740
THALLIUM Q.4 mg/kg ND Q4-19-%0 SW 7841
ANT IMONY 6.0 mg/kg 7.4 04-19-90 - SW &010
BERYLLIUM 1.0 mg/kg ND 04-19-30 SW 6010
CADMIUM 1.0 mg/kg ND 04-19-70 SW 6010
CHROMIUM 1.0 mg/kg 153.95 Q4-19-90 SW 6010
COFPER 2.0 mg/kg 23.0 04-19-90 SW 6010
NICKEL 2.0 mg/kg 19.2 04-19-90 SW 6010
SILVER 2.0 mg/kg ND Q4-19-50 SW &010
ZINC 2.0 mg/kg S57.4 04-19-90 SW 6010
ND = NOT DETECTED ABOVE QUANTITATION LIMIT :
SW = TEST METHODS FOR EVALUATING SOLID WASTE, EFA PUBLICATION #8SW846,
- THIRD EDITION, NOVEMBER 1986

16TH EDITION, 198S

= STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

INC.

CLIENT: DAMES & MOORE, ING. REFORT: 2371.04T
11701 BORMAN DRIVE
!I ST. LOUIS, MO 63149 DATE: 05-03~50
ATTN: DAVID PURINGTON
m SAMPLE MATRIX: SOIL '
SWLO # 2371.04
DATE SUBMITTED: 04-13-90
FROJECT: EARTH CITY
SAMFLE ID: COMP. 2
'_]P DET. DATE DATE METHOD
ARAMETER LIMIT  UNIT RESULTS _EXTRACTED ANALYZED REFERENCE
.'lmmL EXTRACTABLE HYDROCAREONS
GASOLINE 1.0 mg/kKg  ND 04-19-90  04-21-90 GC/FID
IESEL 1.0 mg/kg  ND 04=-19-90  (4-21-%0 GC/FID
I[FEROSENE 1.0 mg/Kg  ND (4-19-90  04-21-90 GC/FID
—=3JF-4 1.0 mg/kg  ND 04=-19-90  04-21-90 GC/FID
- NAFPTHA 1.0 mg/kKg  ND 04-19-90  (G4-21-90 GC/FID
'}um'sa C/#6 FUEL QIL 1.0 mg/kKg  ND 04=-19-30  G4-21-30 GBC/FID
M1ISCELLANEOUS (1) 1.0 mg/kg 5.1 04-19-30  04-21-90 GC/FID

ANY SFECIFIC PATTERN.

ESTIMATED VALUE:

ANALYSIS SHOWS MISCELLANEOUS FEAKS

NAPHTHALENE

e A A A AS AT

WHICH CANNOT BE IDENTIFIED AS
THE RESFONSE FACTOR FOR DIESEL WAS USED.
NOT DETECTED ABOVE QUANTITATION LIMIT
COMFOUND FOUND IN BLANK AS WELL AS SAMFLE

CONCENTRATION BELOW LIMIT OF QUANTITATION
UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE




SOUTHWEST,LABORATORY OF OKLAHOMA, INC.

| | 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
Cll ENT: DAMES & MOORE, INC. REFPORT: 2371.04H
11701 BORMAN DRIVE
] ST. LOUIS, MO 6435149 DATE: 05-03-90
' ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL ' ,
SWLO # 2371.04

DATE SUBMITTED: 0©04-12Z-90

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 05-02-90

PROJECT: EARTH CITY

METHOD REFERENCE: SW846-8130, EFA METHODOLOGY

SAMFLE ID: COMP. 2

RESULTS REFORTED IN ug/kg OR Farts Per Billion

vl T T — ——-—

DET.
FRBICIDES LIMIT UNIT RESULTS
2,4-D 80,0 ug/ kg ND
4,5-TFP (SILVEX) 10.0 ug/kg ND

GA/QC SURROGATE RECOVERY

2,4,5-T (10-98) 78.2%

NOT DETECTED AEQVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

SURROGATE RECOVERY OUTSIDE OF QC LIMITS

o Sl SL B BE B A S

r
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SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE, INC.
11701 BORMAN DRIVE

§T. LOUIS, MO 43149
DAVID PURINGTON

ATTN:

SAMPLE MATRIX:
SWLO # 2371.04
DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :
METHOD REFERENCE:
PROJECT:

SAMPLE ID: COMP. 2

SOIL

04-13-90
04-17-90
05-02-90

SW8446-8080, EFA METHODOLGOGY
EARTH CITY

REFORT:

DATE:

RESULT3 REFORTED IN ug/Kg OR Farts Fer Eillion (FFE)

PESTICIDES/PCB'S

ALFHA~BHC
BETA~EBKC

GAMMA~BHC (LINDANE)
DELTA~EHC
HEFTACHLOR

.ALDRIN

HEPTACHLOR EFOXIDE
ENDOSULFAN I
4,4-DDE
DIELDRIN

ENDRIN
ENDOSULFAN 11
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT

ENDRIN KETONE
METHOXYCHLOR
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-122
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR-1016
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR-1260

DIBUTYLCHLORENDATE

o
#oionn

ESTIMATED VALLE:

DETECTION LIMIT

7
.7
7
7
7
7
7
7
7
.4

"1
21,
21,
21,
21.
21,
43

43.4
43.4

43.4

43.4

43.4

43.4

217.1
217.1
217.1
434,2
217,14
217.1
217.1
217.1
217.1
434.2
434,2

8A/8C SURROGATE

RECOVERIES

NOT DETECTED AROVE QUANTITATION LIMIT
CONCENTRATION BELOW LIMIT OF QUANTITATICN
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURROGATE RECJOVERY OUTSIDE OF QC LIMITS

{24-150)

79%

2371.04F

05-03-%90

RESULTS

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



¥ SOUTHWEST LABORATORY OF OKLAHOMA, INC.

—. 1700 W. Albany « Suite "C" « Broken Arow, Oklahoma 74012 . 918-251-2858
_]s % MOORE, INC. . REPORT: 2371.04B
1 BORMAN DRIVE
., LOUIS, MO 63149 DATE: 05-03-90
: DAVID PURINGTON
_1!1.5 MATRIX: SOIL DATE SUBMITTED: 04-13-90
: # 2371.04 DATE EXTRACTED: 04-17~90
:iﬁoo REF.: SWB8446-8270, EPA METHODOLOGY DATE ANALYZED : 04-26~-90
‘(MECT: EARTH CITY
.AMPLE ID: COMP. 2
i DET. RESULTS DET. RESULTS
IMIVOLATILES LIMIT (ug/Kgq) SEMIVOLATILES LINIT (ug/Kq)
l 460 ND ACENAPHTHENE 660 ND
2-CHLORDETHYL)ETHER 660 ND 2,4-DINITROFHENOL 3200 ND
4LOROFHENOL 660 ND 4~NITROPHENOL 3200 ND
IDICHLOROBENZENE 660 ND DIBENZOFURAN 660 ND
DICHLORORENZENE 460 ND 2,4-DINITROTOLUENE 640 ND
ZNZYL ALCOHOL 660 ND 2,6=-DINITROTOLUEKE 660 ND
DICHLOROEENZENE 640 ND DIETHYLPHTHALATE 660 ND
THYLFHENOL 460 ND 4-CHLOROPHENYL-PHENYLETHER 460 ND
IS( 2-CHLOROISOFROFYL)ETHER 460 ND FLUORENE 660 ND
THYLFHENOL 660 ND 4-NITROANILINE 3200 ND
]lETROSO DI-n-FROFYLAMINE 640 ND 4,6-DINITRO 2-METHYLFHEMOL 3200 ND
ACHLOROE THANE 660 ND N-NITROSODIPHENYLAMINE(1) 640 ND
I TROBENZENE 560 ND 4-BROMCFHENYL-FHENYLETHER 660 ND
iI'HORONE 660 ND HEXACHLOROBENZENE 660 ND
ITROFHENOL 660 ND FENTACHLOROFHENOL 660 ND
3-DIMETHYLFHENOL 660 ND FHENANTHRENE 660 30 J
Z01C ACID 3200 30 J  ANTHRACENE 660 ND
{2-CHLOROETHOXY )METHANE 640 ND DI-N-BUTYLFHTHALATE 660 50
-DICHLOROFHENOL 660 ND FLUCRANTHENE 660 50
4-TRICHLOROBENZENE 460 ND FPYRENE 660 30
iHTHALENE 660 ND BUTYLBENZYLPHTHALATE 660
[ MHLOROANIL INE 660 ND 3.3-DICHLOROBENZIDINE 132
{EXACHLORORUTADIENE 660 ND BENZO(A)ANTHRACENE 660
iIHLDRO-‘-NETHYLFHENOL 660 ND BIS(2-ETHYLHEXYL)PHTHALATE 6640
r IRETHYLNAFHTHALENE 660 10 J  CHRYSENE 660
L*E(ACHLOROCYCLDPENTADIENE 660 ND DI-N-OCTYL FHTHALATE 660
il s+ 6~TRICHLOROPHENOL 660, ND BENZO (B )FLUORANTHENE 660
5S-TRICHLOROPHENOL 3200 ND BENZO (K)FLUDRANTHENE 660
[} HLORONAPHTHALENE 660 ND BENZQO(A)PYRENE 660
ITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660
ETHYLPHTHALATE 660 ND DIBENZ (A,H)ANTHRACENE 660
r SENAPHTHYLENE 660 ND BENZO(G,H, I)FERYLENE 660
| S-NITROANILINE 3200 ND
¥
QA/8C SURRQGATE RECQVERIES
NOBENZENE-dS(23-120) 74 2-FLUOROBIFHENYL(30-115) 79% TERPHENYL-d14 (13-137) €9%
-NOL~d5 (24-113) 39% 2-FLUOROFHENOL (2%5-121) 70% 2,4,6-TRIBROMOFHMEMOL(19-122) 91%

!Jef

j NOT DETECTED AEOVE QUANTITATION LIMIT
= ESTIMATED VALUE: CONCINTRATION EELOW LIMIT GF QUANTITATION
—/"J"’ ANﬁl._.YTF DETECTED IN BLANK A5 WELL AS SAMPLE

* SURROGATE RECOVERY QUTSIDRE OF QC LIMITS

|



1700 W. Albany Suite "C" + Broken Arrow, Oklahoma 74012 « 918-251-2858

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

2371.05MT

DAMES & MOORE REPORT:
ey 11701 BORMAN DRIVE :
ST. LOUIS, MISSOURI &3149 DATE: 05-03-90
l1 ATTN: DAVE PURINGTON
= SAMPLE MATRIX: SOIL '
IJ SWLD # 2371.05
DATE SUBMITTED: 04-13-90
- FPROJECT: EARTH CITY
w SAMPLE ID: COMP. 1
- DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED  REFERENCE
TOTAL CYANIDES 1.0 ug/Kg ND 04-27-90  SM 412D
l;.crrm_ METALS
—ARSENIC 2.0 mg/kg 5.89 04-25=-90  SW 70&0
EAD 0.6 mg/kg 13.6 04-19-90 SW 7421
MERCURY 0.1 mg/kg 'ND 04-18-50  SW 7471
SELENIUM 0.4 mg/kg ND 04-24-90 SW 7740
THALL IUM 0.4 mg/kg ND 04-19-90  SW 7841
NTIMONY 6.0 mg/kg ND 03-19-90  SW 6010
BERYLLIUM 1.0 mg/kg ND 04-19-90  SW 601Q
—=ZADMIUM 1.0 mg/kg ND 04-19-50  SW 6010
CHROMIUM 1.0 mg/kg 18.1 04-19-90 SW 6010
COPPER 2.0 mg/kg 22. 04-19-9Q  SW 6010
_NICKEL 2.0 mg/kg 18.32 04-19-90  SW 6010
SILVER 2.0 mg/kg ND 04-19-90  SW 6010
ZINC 2.0 mg/kg 2.4 04-19-90 SW 6010

(1))
E
i n

u)
X
I

19835

NOT DETECTED ABOVE QUANTITATION LIMIT

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION #SWB44,
THIRD EDITION, NOVEMBER 1986
STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER,
16TH EDITION,
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SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W. Albany . Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

INC.

CLIENT: DAMES & MOORE, INC. REFORT: 23I71.0ST
= 11701 BORMAN DRIVE
_]. ST. LOUIS, MO 63149 DATE: 05-03-90
ATTN: DAVID FURINGTON
_jl SAMPLE MATRIX: SOIL '
SWLD # 2371.05
- DATE SUBMITTED: (4-13-%0
_f PROJECT: EARTH CITY
l SAMPLE ID: COMP. 1
_Fl DET. DATE DATE METHOD
RAMETER LIMIT  UNIT RESULTS __EXTRACTED ANALYZED REFERENCE
’.TAL EXTRACTARLE HYDROCARBONS
_GASOLINE 1.0 mg/kg  ND 04-15-90  04-21-50 GC/FID
i ESEL 1.0 mg/kKg  ND 4=-19=-5G  (G4=21=-90 GC/FID
*RDSENE 1.0 mg/Kg  ND S04=-19-90  04-21-90 GC/FID
-4 1.0 mg/Kg  ND 04-19-90 ©04-21-90 GC/FID
FTHA 1.0 mg/kKg ND 04-19-50 04-21-90 GC/FID
NKER C/#6 FUEL OIL 1.0 mg/kKg  ND 04-19-50  (04-21-90 GC/FID
SCELLANEQUS (1) 1.0 mg/kg  S.1 04-19-%0  04-21-%0 GC/FID

hl hlg

QA/QC_SURROGATE RECOVERY

NAPHTHALENE

" um' ' i’

Fos
Nt
|

ANY SPECIFIC PATTERN.

o

ESTIMATED VALUE:

' o' b

95%

= ANALYSIS SHOWS MISCZLLANEQUS FEAKS WHICH CANNOT EBE IDENTIFIED AS
THE RESFONSE FACTOR FOR DIESEL WAS USED.

NOT DETECTED ABOVE QUANTITATION LIMIT
COMFOUND FOUND IN BLANK AS WELL AS SAMPLE
CONCENTRATION EBELOW LIMIT OF QUANTITATION
UNAELE TO QUANTITATE DUE TO MATRIX INTERFERENCE
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

2371.05H

Q53=-03-20

IENT: DAMES & MOORE, INC. REFPORT:
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE:
ATTN: DAVID PURINGTON
SAMPLE MATRIX: SOIL
SWLD # 2371.05
DATE SUBMITTED: 04-13-30
DATE EXTRACTED: ©04-27-90
DATE ANALYZED: QS=-Q2=-90
FPROJECT: EARTH CITY
METHOD REFERENCE: SWB46-8130, EFA METHODOLOGY
SAMFLE ID: COMP. 1
RESULTS REFORTED IN ug/kg OR Farts Fer EBillion
DET.
BICIDES LIMIT UNIT RESULTS
,4-D 80.0 uwg/kg ND
s 4,5-TF (SILVEX) 10,0 ug/kg ND
GA/QC SURROGATE RECOVERY
2,4,5-T (10-98) 99.4%
D = NQT DETECTED AEBQVE QUANTITATION LIMIT
= ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF GUANTITATION
= ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
= SURROGATE RECOVERY QUTSIDE OF QC LIMITS
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C” « Broken Amrow, Oklahoma 74012 . 918-251-2858

DAMES & MOORE, INC.
11701 BORMAN DRIVE

S§T. LOUIS, MO 43149

REFORT: 2371.05P

DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO ¥ 2371.05

DATE SUBMITTED: 04-13-90
DATE EXTRACTED: 04-17-90
DATE ANALYZED : 05-02-90

METHOD REFERENCE:

SAMPLE ID: COmP, 1

SW8446-8080, EFA METHODOLOGY
PROJECT: EARTH CITY

RESULTS REPORTED IN ug/Kg CR Parts Fer Rillion (FFB)

PESTICIDES/PCBS

ALFHA-EHC

BETA~EHC

GAMMA-BHC (LINDANE)
DELTA-EHC
HEFTACHLOR

ALDRIN

HEFTACHLOR EFOXIDE
ENDOSULFAN I
4,4-DDE

DIELDRIN

ENDRIN

ENDOSULFAN T1I
4,4-DDD
ENDOSULFAN SULFATE
4,4-DDT

ENDRIN KETONE
METHOXYCHLOR
ALPHA-CHLORDANE
GAnMMA-CHLORDANE
TOXAFHENE
AROCHLOR-1221
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR-1014
AROCHLOR-1248
ARDCHLOR-1254
AROCHLOR-1240

DETECTION LIMIT RESULTS
21.2 ND
2l.2 ND
2l.2 ND
21.2 ND
21.2 ND
21.2 ND
2l.2 ND
21.2 ND
1.2 ND
42.3 ND
42.3 ND
4z.3 ND
42.3 ND
42.3 ND
42.3 ND
42.3 ND
211.46 ND
211.6 ND
211.6 ND
423.3 ND
211.46 ND
211.46 ND
211.6 ND
211.6 ND
c11.6 ND
423.3 ND
423.3 ND

GA/Q8C SURROGATE RECOVERIES

DIRUTYLCHLORENDATE (24-150C) 102%

won n

NOT DETECTED AROVE QUANTITATION LIMIT
ESTIMATED VALUE:
ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE
SURRCGATE RECOVERY OUTSIDE 0F QC LIMITS

CONCENTRATION BELOW LIMIT OF QUANTITATION
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ES % MOORE, INC.

1701 BORMAN DRIVE

= |QUIS, MO 63149

. £

DAVID FPURINGTON

“SPLE MATRIX: SOIL
0 # 2371.05
@HOD REF.:
X0JECT: EARTH CITY
.‘]PLE ID: COmF. 1
e TYOLATILES
ENOL

TS (2~CHLOROETHYL)ETHER

SHLOROFHENOL
5-DICHLOROBENZENE
3-DICHLOROBENMZENE

JZYL ALCOHOL
l_E-DICHLDROBENZENE

HETHYLFHENOL
«3 ( 2-CHLOROISOFROFTL)IETHER

HETHYLFHENGL
ITROS0-DI~n-FROFYLAMINE
XACHLOROETHANE

o

TROBENZEME
FHORONE
NITROFHENOL

| _2m3-DIMETHYLFHENGL

2
i

L

q-

. ARER

3

-

e

aC

Y %

ey

{
~H

- -

.TNZUIC ACID
3(2~CHLOROETHOXY Y ME THANE

4-DICHLOROFHENGOL
2,4-TRICHLOROBENZENE
PHTHALENE
CHLOROANILINE
XACHLOROEUTADIENE
CHLORO-3-METHYLPHENOL
METHYLNAPHTHALENE
XACHLOROCYCLOFENTADIENE
3,56-TRICHLOROPHENOL
4, 3-TRICHLOROPHENOL
CHLORONAFHTHALENE
NITROANILINE
METHYLPHTHALATE
ENAFHTHYLENE
NITROANILINE

TROBENZENE-d5(23-120)
ENCL-d3§ (24~113)

725

gax

ZSTIMATZD WaLUE:
ANALYTE DETECTED

it iouwon

DET.  RESULTS
LIMIT (ug/Kg)  SEMIVOLATILES
660 ND ACENAPHTHENE
660 ND 2,4~DINITROPHENOL
640 ND 4-NITROFHENOL
660 ND DIBENZOFURAN
660 ND 2,4-DINITROTOLUENE
660 ND 2,4-DINITROTOLUENE
660 ND DIETHYLFHTHALATE
660 ND 4-CHLOROPHENYL -PHENYLETHER
640 ND FLUGRENE
460 ND 4-NITROANILINE
660 ND 4,6-DINITRO 2-METHYLPHENOL
660 ND N-NITROSODIFHENYLAMINE(1)
660 MD 4-BROMOPHENYL -PHENYLETHER
640 ND HEXACHLOROBENZENE
660 ND FENTACHLOROFHENOL
660 ND PHENANTHRENE
3200 ND ANTHRACENE
660 ND DI-N-BUTYLPHTHALATE
660 ND FLUORANTHENE
660 ND PYRENE
660 ND BUTYLBENZYLPHTHALATE
660 ND 3,3~DICHLOROBENZIDINE
660 ND BENZO(A) ANTHRACENE
640 ND BIS(2-ETHYLHEXYL)PHTHALATE
660 ND CHRYSENE
660 ND DI-N-OCTYL FHTHALATE
640 ND BENZO (B)FLUORANTHENE
3200 ND BENZO (K ) FLUORANTHENE
660 ND BENZO(A)PYRENE
3200 ND INDENO(1,2,3-CD)PYRENE
660 ND DIBENZ(A,H)ANTHRACENE
660 ND BENZO(G,H,I)PERYLENE
3200 ND
0A/QC SURROGATE RECOVERIES
2-FLUOROBIFHENYL(30-115) 78% TERFHENYL-d14
2-FLUOROFHENOL (25-121) 47%

SWB44-8270, EPA METHODOLOGY

\ REFORT:

DATE: 05-03-90

DATE SUBMITTED:
DATE EXTRACTED:
DATE ANALYZED :

NOT DETECTED a&ROVE QUANTITATION LIMIT
CCOHCENTRATION RELOW LIMIT 2F QUANTITATION
IN ZLANK 65 WELL AS SAMFLE

SURROGATE RECJOVERY JUTSIDE OF GC LINITS

2371.05B

04-13-90
04-17-90
04-246-90

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alban§ « Suite "C" « Broken Arrow, Oklahoma 74012 « 918-251-2858

DET. RESULTS
LINIT (ug/Kq)
660 ND
3200 ND
3200 ND
660 ND
6460 ND
&60 ND
660 ND
660 ND
660 ND
32900 ND
2200 ND
660 ND
660 ND
660 ND
£60 ND
660 ND
660 ND
660 ND
660 >0 J
660 20 J
460 ND
132 ND
460 ND
460 ND
6460 ND
4460 ND
6460 ND
660 ND
660 ND
é40 ND
660 ND
660 ND
(18-137

2.4,46-TRIBROMOFHENDL (19-122

84x
B9
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

DAMES & MOORE

1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858

11701 Borman Drive

St. Louis.

Missouri

SWLO IDENTIFICATION

SAMPLE NO.:

DATE RECEIVED:

DESCRIPTION

METRHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK

63149

2371.01 - 2371.08

04/19/90
04/19/90
04/19/90
04/19/90
04/19/90
04/19/90
04/19/90
04/18/90

04/13/80

s

PARAMETER

ANTIMONY
BERYLLIUM
CADMIUM
CEROMIUM
COPPER
NICKEL
SILVER
ZINC

ANALYTICAL REPORT

REPORT: (2698

04/30/90

REPORT DATE:

RESULTS

<6 mg/Kg
<1 mg/Kg
<1 mg/Kg
<1 mz/Kg
<2 mg/Kg
<2 mg/Kg
<2 mg/Keg
<2 mg/Kg
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany Suite "C" + Broken Arrow, Oklahoma 74012 « 918-251-2858

DAMES & MOORE, INC. REFPORT: 62698.2
11701 BORMAN DRIVE
ST. LOUIS, MO 63149 DATE: 05-03-90

ATTN: DAVID PURINGTON

SAMFLE MATRIX: SOIL ,
SWLO # METHOD BLANK

DATE EXTRACTED: 04-27-90

DATE ANALYZED: 035-02=-%90

PROQJECT: EARTH CITY

METHOD REFERENCE: SWB446-8150, EFPA METHODOLOGY

SAMPLE ID: METHOD BLANK

RESULTS REFORTED IN ug/kKg OR Farts Fer Eillion

DET.

—4ERBICIDES LIMIT UNIT RESULTS
lz s 4-D B0.0O ug/¥g- ND
-2,4,3=-TF (SILVEX) 10.0 ug/ kg MND
- GA/GC SURROGATE RECOVERY
l 2,4,5-T (10-98) 45.2%
- ND = NOT DETECTED ABQVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY QUTSIDE QF QC LIMITS

|

e W e

4

i
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SOUTHWEST LABORATORY OF OKILAHOMA, INC.

1700 W. Alban:v o Suite "C" « Broken Arow, Okiahoma 74012 . 918-251-2858

: DAMES & MOORE, INC. REFORT: G2698.3
11701 BORMAN DRIVE
§T. LOUIS, MO 63149 DATE: 035-03-90

ATTN: DAVID PURINGTON

SAMPLE MATRIX: SOIL

SWLO # METHOD BLANK

DATE EXTRACTED: 04-17-90

DATE ANALYZED : 05-02-90

METHOD REFERENCE: SW846-8080, EFA METHODOLOGY
FROJECT: EARTH CITY

SAMFLE ID: METHOD BLANK

RESULTS REFORTED IN ug/Kg Ok Farts Per Billion (PPH)

PESTICIDES/PCB’S DETECTION LIMIT RESULTS
ALPHA-BHC 16.0 ND
BETA-BHC 16.0 ND
GAMMA=-EHC (L INDANE) 16.0 ND
DELTA-BHC 16.0 ND
HEFTACHLOR 16.0 ND
ALDRIN 16.0 . ND
HEPTACHLOR EPOXIDE 16.0 ND
ENDOSULFAN I 16.0 MD
4,4-DOE 16.0 ND
DIELDRIN 32.0 ND
ENDRIN 32.0 ND
ENDOSULFAN II 32.0 ND
4,4-DDD 32.0 ND
ENDOSULFAN SULFATE 32.0 ND
4,4-DDT 32.0 ND
ENDRIN KETONE 32.0 ND
METHOXYCHLOR 160.0 ND
ALPHA-CHLORDANE 160.0 ND
GAMMA-CHLORDANE 1460.0 ND
TOXAPHENE 320.0 ND
AROCHLOR-122 160.0 ND
AROCHLOR-1232 160.0 ND
AROCHLOR-1242 160.0 ND
AROCHLOR-1016 160.0 ND
AROCHLOR-1248 160.0 ND
AROCHLOR-1254 320.0 ND
AROCHLOR-1240 320.0 ND

2A/QC SURROGATE RECOVERIES

DIZUTYLCHLORENDATE (24-150) 245

ND = NOT DETECTED AROVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION RELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN RBLANK AS WELL AS SAMPLE

X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS



P SOUTHWEST LABORATORY OF OKLAHOMA, INC.

l 1700 W. Albany « Suite "C" « Broken Arrow, Oklahoma 74012 . 918-251-2858
£S & MCORE, INC. . REFORT: 052498.4
01 RORMAN DRIVE
T. LOUIS, MO 63149 DATE: 05-03-90
TTN: DAVID PURINGTON
_'WLE MATRIX: SOIL
4.0 H METHOD BLANK DATE EXTRACTED: 04-17-90
EHOD REF.: SWB44-8270, EPA METHODOLOGY DATE ANALYZED : 04-246-90
3JECT: EARTH CITY
AMFLE ID: METHOD BLANK
DET. RESULTS DET. RESULTS
MIVOLATILES LINIT (ug/Kq) SEMIVOLATILES LIMIT (ug/Kg)
__tNoL 660 ND ACENAFPHTHENE 540 ND
5 (2-CHLOROETHYL )ETHER 660 ND 2,4-DINITROFHENOL 3200 ND
~CHLOROFHENOL 660 ND 4-NITROFHENOL 3200 ND
5-DICHLORCEENZENE 660 ND DIHENZOFURAN 660 ND
-DICHLOROEENZENE 640 ND 2,4-DINITROTOLUENE 640 ND
TNZYL ALCCHOL 660 ND 2,46-DINITROTOLUENE 640 ND
=2 -DICHLOROBENZENE 660 ND DIETHYLPHTHALATE 640 ND
‘WETHYLFHENDL 660 ND 4-CHLOROPHENYL-PHENYLETHER 660 ND
W5 (2-CHLOROISOFROFYL)ETHER 660 ND FLUORENE 660 ND
—1E THYLFHENOL $60 ND 4-NITROANILINE 3200 ND
l_\lITRCSO-DI—n-F‘ROF".’LAHINE 660 ND 4,6-DINITRO 2-METHYLPHENOL 3200 ND
{ACHLOROE THANE 660 ND N-NITROSODIEHENYLAMINE (1) 660 ND
ITROBENZENE 640 ND 4-BROMOFHENYL-FHENYLETHER 660 ND
PF'JCRDNE 640 ND HEXACHLOROBENZENE 640 ND
NI TROFHERNOL 660 ND PENTACHLOROFHENOL 660 ND
. 4=-DIMETHYLEHENOL 660 ND PHEMANTHRENE 660 ND
—=Z0IC ACID 3200 ND ANTHRACENE 660 ND
I.S(Z-CHLDF:OETHOXY)HETHANE 660 ND DI-N-BUTYLFHTHALATE 660 ND
) - DICHLOROFHENOL 660 ND FLUORANTHENE 660 ND
<2 4-TRICHLOROBENZENE 660 ND FYRENE 640 ND
I:HTHALENE 660 ND BUTYLEENZYLPHTHALATE 660 ND
CHLOROANILING 660 ND 3,3-DICHLOROBENZIDINE 132 ND
‘EXACHLOROEUTADIENE 660 ND RENZO(A)ANTHRACENE 660 ND
& HLORO-3-METHYLFHENOL 660 ND BIS(Z2-ETHYLHEXYL)PHTHALATE 660 ND
l_ﬂETHYLNAFHTHAL"NE 660 ND CHRYSENE 660 ND
"2 {ACHLOROCYCLOFEMTADIENE 640 ND DI-N-OCTYL PHTHALATE 660 ND
—_4,6-TRICHLOROFHENOL 660 ND BENZO(B)FLUORANTHENE 660 . ND
I;,S-TF\‘ICHLOROF'HENOL 3200 ND BENZO( K )FLUORANTHENE 660 ND
HLORONAPHTHALENE 660 ND BENZO(A)PYRENE 660 ND
T-NITROANILINE 3200 ND INDENO(1,2,3-CD)PYRENE 660 ND
"B 'ETHYLFHTHALATE 660 ND DIBENZ(A,H)ANTHRACENE 660 ND
INAFHTHYLENE 660 ND BENZO(G,H, I)PERYLENE 660 ND
S-NITROANILINE 3200 ND
gA/0C SURROGATE RECOVERIES
"ROBENZENE-dS(23-120) 65% 2-FLUORORIFHENYL(30-115) 64% TERFHENYL-d14 (18-137) 65%
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: FEET,

PROTECTIVE CASINGT ( ::E) #  (CIRCLE ONE)
HEIGHT ABOVE GROUNO FEET,

LOCXING CAP? ¢ ff; N (CIRCLE ONE}
TYPE OF UPPER SACKFILL_( 2‘1}M+ .

SOREHOLE DIAMETER TNCHES .

- !
DEFTH TO GROUND VATER 3 [? FEET. %

/5
TOTAL DEPTH OF BOREHOLE - FEET,. X

TYPE OF LOVER ucmu.__A_J@_.

PIPE PATERIAL PV C

SCREEN MATERIAL l !c —

[=2]

R T

Xeinat
Voddd by
G ® OB 606 B 6 6 6 6

e Wm wm BE | WE

, -t = |.',",\l- .

KA RSO 14 % (OEPTH FROM CROUND SURFACE)
- SRR
’,‘:‘:h:k’
PROES T
3‘-1:.';2_::;‘. % 13

HANZAW AN

MONITOR WELL INSTALLATION DETAILS

Dames & Maore

g, . . .
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MONITOR WELL INFORMATION SHEET

-

GROUNO SURFACE ELEVATION 08 Krser /S Y- 002
- TOP OF WELL CASING ELEVATION ‘/‘/i/ 70 sorinG nusern AW - /08
__' DATE H-12 -6

wanon . Ea,Th Créo Mo
5

DEPTH TO BOTTONM OF WELL POINT OR SLOTTED
PIPE ) FEET, %

, -

OEPTH_ TO BOTTOM QF SEAL ([F INSTALLED)

eSS FEET*® Beobeai{e Rlleds

]
;

DEPTH TO TOP OF SEAL (IF INSTALLED)
3 FEET. %

LENGTH oF veLL screen__ (O FEET.
SLOT SIZED. 01O .

'

4

|
|

TOTAL LENGTH OF PIPE FEET AT

Q INCH OtAMETER.

TYPE OF PACK ARCUNOD WELL POINT OR SLOTTED
PIPE < AN D .

o

CONCRETE CAP, (vss) M (CIRCLE oE)

‘

HEICHT OF WELL CASING ABQOVE GRQUNO
FEET,

protecTive aasine? (QEY M (CIRCLE ONE)
HECHT ABOVE GROUND FEET

LOCKING CAPT CQEY M (CIRCLE ONE)
Tree o ureer sacxriLL_Cement.

BOREHOLE DIAMETER ' S INCHES.

OEFTH TO CROUND VATER___ 7 FEET. %

TOTAL 0EPTH oF soreroLt__ /S FEET. %

TYPE OF LOWER SACKFILL N(éz .

7. 3 mmuuﬁp i C
SCREEN MATERIAL PVC S

NN

g

i LT T ] )

[HEHED &

”"

OB/ ©® OO0 M O 6 66 ® 6

X
!

- s mm | wm

% (OEPTH FROM CROUNOD SURFACE)

A
TR Y

-

MONITOR WELL INSTALLATION DETAILS .

‘ Dames & Moore
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MONITOR WELL INFORMATION SHEET _

GROUND SURFACE ELEVATION

JO8 HUMSER [2223’ ol

soriNG Nuraer MW -/0 7

TOP OF WELL CASING ELEVATION L/L/<7 ag

@B ®© OO0 60 OV 6 66 6 6

4 %— (6)
®
£

-
=

DATE 4-(2- 90
wanew . &k Cﬁ? Mo

DEPTH TO BOTTOM OF WELL POINT OR SLOTTED
PIPE L5 FEET, *

1

DEPTH TO 80TTOM OF SEAL (IF INSTALLED)
.}. 5 FEET, &

DEPTH TO TOP OF SEAL (IF |Ns'rAL'LEo)
FEET. %

LENCTH OF WELL SCREEN [ O FEET.
SLoT SI12E D) /O .

TOTAL LENGTH OF PIPE FEET AT
D __INCH DIAMETER,

TYPE OF PAC! ARQUND WELL POINT OR SLOTTED
Pire___SAND .

conereTE cap. (YES Mo (CIRCLE o)

HEIGHT OF WELL CASING ASOVE GROUNOD
FEET,

PROTECTIVE CASING? (JESD) M0 (CIRCLE ONE)
HEIGHT ABQVE GROUND 31

FEET,

LOCKRING CAP? fo; L] (CIRCLE OKE)
TYPE OF UPPER BACKFILL CMQQI .

BOREHOLE DIAETER E INCHES

CEPTH TO GROUND WATER 5 FEET. %

TOTAL OEPTH OF BOREMOLE__ [ O FEET. %

TYPE OF LOWER BACKFILL {u {A .

PIPE MATERIAL 73 VC
SCREEN HATERIAL PVQ .

% (DEPTH FROM GROUND SURFACE)

MONITOR WELL INSTALLATION DETAILS .

Dames & Moore
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Groundwater Field Measurements



MONITORING WELL FIELD DATA SHEET
Job No. [79‘/3' (@] eY4

Field Personnel

D PUr,'A‘\'?LﬂA

<. P b

Total Well Depth (from

Depth to Water Surface

Height of Water Column

Volume of Water Column

Location &, 7. (‘/‘(‘.’, - Mc

Well No. Muu - /07

Date A,’)r i (g /99 6
top of casing) 2.3 feet
(from top of casing) [8. 58 feet
8 72 feet

(height x 0.163) /.-,-‘r/ gallons

Well Specific Temperature pH
Volumes Conductance
Purged
Units m, Crz'.vxl\os' A F standard units
1 _ .
/O 6 C3.9 Z.0Y
2
12 €3.3 7-C¢
3
111 cl.g /. oS
4 ; .
K $D.0 2.07
5
6
7
8
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MONITORING WELL FIELD DATA SHEET

Field Personnel

O Rpison

)
/y)' S‘&)Jﬂso—;

Total Well Depth (from

Depth to Water Surface
Height of Water Column

Volume of Water Column

top of casing)

Job No. [99Y3- ©cy2
Location &, 7L C. f? Mo
Well No. /hoJ - 1 O
Date /A pf,'f (2, (%90

2 G- Z; ’feet

(from top of casing) A0 . ! T feet

(height x 0.163)

G- é 3 feet

/- ©O8 gallons

Well Specific Temperature - pH
Volunes Conductance ’
Purged
Units /h"-(‘fb-ﬂné\o.s o standard units
: 7 5¢ 5¢. 9 7.3¢
2
G4 53-3 .27
” G54 51. 2 2.2¢
) T 5¢ 59. .25
° 9Es 52-7 PRy
6
7
8
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MONITORING WELL FIELD DATA SHEET

Field Personnel

_’Q ’P\J'KINC’7O.~;
M.  Scocason

Total Well Depth (from

Depth to Water Surface
Height of Water Column

Volume of Water Column

top of casing)

Job No. [F9FY3- ©O2
Location_&, 7 C‘/é_,. Me
Well No._ M) - /O3
Date A','Df-/ 1 (9 7o

| 8. o feet

(from top of casing) (1.97%2 feet

(height x 0.163)

éﬂ- "/st feet

/. ©O& qgallons

Well Specific Temperature pH
Volunmes Conductance
Purged
Units WﬂfrWMLoi o/T standard units
1
£ G5 AN, .00
2 -
77 5.4 “).G5
3 ) . 7
G 77 54992 foe
4
5
6
7
8
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Field Personnel

D. ’Puf.'»:;l'o»

MONITORING WELL FIELD

/h- Su\)wxs.cu

Total Well Depth (from top of casing)

Depth to Water

Height of Water

Volume of Water

DATA SHEET

Job No. [(G99{3-coz

Location &, 7 C'f'f\' Mo

Well No. Mo - 104

Date AP"/ (2 /7%¢

[ 4. feet

n
Surface (from top of casing) JQ). 2] feet

Column

Column (height x-.0.163)

7- 4 3 feet

I- J "/ gallons

Well Specific Temperature pH
Volumes Conductance
Purged
Units ﬂ“«crbw«&¢5 Y standard units
1 .
(25 GO ¢ ¢ 89
2
P 587 7). 00
3 :
(X033 5¢. 3 )3
4
(3os S/ D.0¢
5
(2] 570 < Gs
6
7
8




MONITORING WELL FIELD DATA SHEET

Field Personnel

FZ). 72J:/a,43«.

'iK- ﬁLc:é\

Total Well Depth (from top of casing)

Depth to Water Surface

Height of Water Colunn

Volume of Water Column

(height x 0.163)

Job No. /99 ¢Y3-002
Location (“71 C é7 Mo

Well No. M) - /OS5
Date /—\P/.’ [€, /796

| 7. 3 feet

(from top of casing) [O 35S  feet

7. 05 feet

/|- 15 gallons

Well Specific Temperature pH

Volumes Conductance :

Purged
Units ﬁﬂi(ran«Lok 07;- standard units
: 85 5¢.7 c. 74
: /3G 7 56-¢ €. 7%
i (304 565 £ 83
: (7L 56.¢ <. 7¢
° (3¢ 7 5.7 £.Ge
S 1302 56-0 € 8y
’ 1228 55-7 6. 0
8
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MONITORING WELL FIELD DATA SHEET
Job No. /99Y3-C02

Field Personnel

fz>- 72Jr:r,4;ﬂ

Locationé A C ,-"(".,, Mo

<. P £'3 Well No._Mu ) - (QE
pate _Apnil 16 (770
Total Well Depth (from top of casing) ] .3 feet
Depth to Water Surface (from top of casing) F.SE feet
Height of Water Column 7 7 Z feet
Volume of Water Column (height x 0.163) /25 gallons
Well Specific Temperature pH
Volunes Conductance
Purged
Units /V)-(r‘o,mL\g; OF__ standard units
1l .
/1S3 S2¢ € C?
2
1 5¢ 52.f - €o
3 :
(222 52 J) £Co
4
(2737 54 J E €2
5
1225 5. A €. Er
6
7
8
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MONITORING WELL FIELD DATA SHEET

Field Personnel

KD. ’PUM'« ‘/"UA |
T Pek’

Total Well Depth (from

Depth to Water Surface

Height of Water Column

Volume of Water Column

top of casing)

Job No. [F94/3- 002
Location &, 74 C'(\' _Mo
well No. /N wW-/07

pate Ap, . /L, /90

[ 2. S feet

(from top of casing) 5. .02 feet

(height x 0.163)

/208 feet

/' 7 7 gallons

Well Specific Temperature pH
Volumes Conductance
Purged
Units ﬂminanqko,. oF standard units
1 . .
/00¢ 5%.3 .14
2
789 5/1.3 7-0
: 787 50. 9 < g4
) @75 508 €53
5
6
7
8




MEMORANDUM @0/‘(— %
| 2.00 ‘M

Date: October 2, 1980

g e P -
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S To: Bodb Schreiber _ :,v" _ -
N ' : ~
% From:  Burt McCullough . CCTS 139)

) .

Sf . Subject: Westlake Landfill y ’”LTﬁ‘ﬁAE*?

< er S THTr T IRanRay

Westlake Landfill, located irn Bridgeton Missouri (St. Louis County) has been
.the subject of recent inquiry. This landfill began operation prior to state
regulation. As far as our records show, this landfill first opened in the
mid-1960's. Part of the landfill lies in an old quarry and part of the land-
£fi1l lies in the Missouri River floodplain, appreximately 1l miles from the
tiver. Witnesses to this operation, when the area of the landfill which lies
in the floodplain was in operation, note that the £ill area was often actually
beneath the level of the water table. According to file materials from
Missouri Geological Survey, it is "highly probabie that leachate from the
landfill is entering the waters of the Missouri River. . . " Leachate frem
the old quarry area of the landfill is collected and hauled to MSD treatzent
plants. Construction of onsite treatment facilities is underway. About 48,000
gallons of leachate per day is currently being collected.
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Aside from normal landfill materials, there are chemical industrial wastes and
radiologically contaminated materials deposited in this landfilil. The chemical
wvastes, that we know of, include about 4,000 tons of residues from the production
of insecticides and herbicides. These pesticide wastes were deposited by

Chevron Chemical Company. Also included in the chemical wastes are waste

L
:
E
K
E
5
'z
£

é% materials from ink manufacture and from the manufacture of glue. Among the
5 chemical wastes that we know of in Westlake Landfill are: .
9 waste ink pigments oily sludges

fg esters alcohols insecticides

0 halogenated intermediates aromatics

= olls wastewater sludges

Sa heavy metals asbestos herbidices

ADE

Besides chemical hazardous wastes, in Westlake Landfill, there are radiocactive
wastes. During early 1973 Cotter Corporation buried radioactive Barium

Sulfate Slag material and radiologically contaminated building rubbjg. There
are approximately 9,000 tons of this material which contain aboutfz;bed tons

of natural Uranium. In October, 1977, an aerial radiological survey was done to
determine the location of the burial of this contaminated material. The report
from this survey indicates that there are two burial sites. One is in the
center of the old quarryv area, and the other is on the edge of the floodplain
area which borders adjacent farmland. The U.S Nuclear Regulatory Commission
has contracted Radiation Management Corporation to do extensive on-site
"radiological surveys which include groundwater analysis., core sampling, test
boring, and other tests as deemed necessary. The NRC'has given DNR verbal

Joseph P. Teasdale Governor _ Division of Environmental Quclity
red A Lctser Director Robert J. Schreiber Jr., P.E. Director

Exhibit 20-8

P.O. Box 1368
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Westlake Landfill continued
Page 2

October 2, 1980

To: Bob Schreiber

permission to utilize the monitoring wells which Radiation Management
Corporation will be digging, in order that DNR may test for the presence of
chemical hazardous wastes.

There is little known about what went into Westlake Landfill prior to State
regulation. Analysis needs to be done to determine: 1) what wastes are
deposited in Westlake Landfill, 2) if any of these pollutants are leaving
the lardfill via groundwater, and 3) what threat does Westlake Landfill pose
to drinking water supplies.

cc: TFred lafser
Ron Kucera
" Jim Long
Robert Robinson
Bob Miller
Tom Doan
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3.600 St. Louis County

West Lake Semolition Landfill NUV 2 1977
fetober 31, 1977 WREAy o
0L0 WASTY mansoEnry

¥y, ¥{1liam Canney

Wegt lave Lan?fill, Inc.
nt. 1, Box ¢
Bridretea, Y E3044

Dear Mr. Cenney:

This is to follerv up on the insnectinn nf the Yest lake Demolition
Lanlf41] »~r "esotar 4, 1977, hv a rarresent-tive of the Missouri
Denazcr ook € Marura) Saenurcees Az a rea~tle of this irsncction,
the fellesin~ unmeatisfacztors £aatures ars noted and recormerdations

for their ccrrection are civen.

VISATISFACTNA™Y FrATIPYC:

1. Yon-demolition lanldfill waste includinz wastes not even
accentable at sanitary landfills were beins deposited at

the demolition landfill site.

2. Routine technigues of spreadirr and cornactinz the demolitiorns
wastes were not being practiced.

COMIETS AN NLECOMTNDATIONS:

1. A considerable arount of naint sludee 4In 55 eallon metal
druns had been disposed of on the site. It appeared that
the majority of the paint sludze had been mixed with soil
and had caused one area to be vervy odorous and extremely
damp, Yeither the demolition cr sanitarv landfill should:
be accenting anv quantity of naint or other sludres. It
is urnderstood that a small amount might get into the landfill
wmdetected but, it was obvious that a reod nortion of the sludre
could? and should have been turne?! awray, “rmediate steps
must be taken to stop all incomiie denosit~ of such materials
and to irmediatelv remove siuch matarials when thev some hew
are Jumed. (Section 82-4.91N (2) (A) of the Missourl Solid
Waste Rules and Regulations 1lists the tynes of materials to
be accented at a demolition landfill., Enclosed is one conv

of the Rules and Rezulations.

Exnibi+ 20-p



3.600 ~t,
West La"e

Octoter 2

2.

3.

4.

l.ouis County
Tamnlition Landfill

[

T, 1977

Azceptance of non-denmotion wastes has been observed in the

past at the demolition landf1l] site. It 13 felt that 1t s

a corbination of an inadequate si~n liatine the wastes to be

accarte!, inadequste inspection of lcads coming in and a willingnass
to accent such non~darolitinn matarialsg *rhen t\ey are on site,

fecticr ""-£,710 (2) (C) 2 requiras that a list of wastes to be
accente’ Lo disnlava?! sra=inentlv at 1" =zdte ertrances. Yo sien

128 oherrvel at eithar entrance for the Jemolirion landfill. A

girn lietin~ the wvasgta to ba mccante! muet be erected at all

entrances to tha demolition landfill., A résponsidle suvervigoz

ghould he located on site vho Is willin~ to thorourhly iaspect

every lo2d that comes in snd to reject all non-demolition materials.
Anyone cauriat dirmping non-demolition wastes should be force! to remove
such wastes to a proner disnosal fac{litv. The combdination of
advisin~ prossective dummers of vhat wastes are accented via the
1andfill sinn alone with a responsitle supervisor whe is knowledsable
about vhat w7astes can and cannot be accante:l should result in a

great Teduction in non-demolition wastes being dumped at the dexolition

landfill.

It was observed that the demolition materials were being dumped at
the tor of the workin~ face nf the 1anifi{ll and for the most part

.ainply'pushed over the edee of the face., Very little compactien

wvas beinr accomplicshed., It was understood that some bulky wastes

such a3 larce concrete blocks and tree trunks cannot be compacted

but, the malority of the other demoliticn wastes can be spread

and cormacted in layers around two feet thick on or near a 3 to 1 slope.
If possible, it i3 recommended that the Zemolition wastes be diurmed

at the base of wworking face. i'hethker the wastes are durmed at the

top or base of the wortin~ face, every effort zust bte made to svread
and cerpact the demolition wastes in“lavers not to exceed two (2)

feet as ruch a2s practlcal from the standnoint of the size and shape

of the natarials. If a load is ohserved containing large naterials
that could hinder the nroper comaction of other demolition wastes,

i1z ghoul’ he dimped vhere 1t can ke meore easily handled instead of

with the other wastes. Section 80-4.010 (12) (C) 1 requires that solid

waste handline equipment shall be capahle of @

1. Sprezding 2nd compacting the solid wastes accepted
in layers no more than two feet thick, when practical
from size and shape of the wvaste material, while confining

{t to the smallest practical area.

2. Compact the s0lid waste to the smallest practical volune.

* g~

3. Place, spread and cormpact the cover na:erial as zuch as
practical. .
. )

An extensive salvage operation was bdeins run at the demolition i

\ »any



3.63" St. Louis County
West Lake Denolition Landfill

Page Three

Lo L - ———e i s o eee -y - e

“%: - -< - - october 31, 1977 : ' e . ; :

ST

~.landf1ll mainly for the collection of metallic objects.
- -It was understood that the galvared nmaterials are hopefully
- renoved from the site the secme Jav tiev are collected. The
* .landfill rust be comrended for tie extensive salvage opera-
o tion but, every eifort nust he nule to remove the salvaged
.. Tl L. L L - material Jdaily or to keed them neatly atored on site.

AR
.0
LY

1
Ly}

- . 5. It was observal that the requizo! rrelve (12) inches of weekly
cover material had deenm arplizl an! Rad heen properly cornacted
anvy areas that have been brou:nt up to final srade shoulad

"~ <7 "'+ " contain final cover coq,is:inw of at least two feet of compacted
. 8011 an! be properly seeded. )

.T-
»

If you have any qﬁestions concerning éﬁe above corments and recormendations,
please feel free to ;ive us a call at our St. Louis Office. Reinspections
will b= made to insure that any non-demolition materials are not heing

'accepted and the uaterials accepted are being properly compacted.

I APPROV&')' _ SURITIED BY:
T S TS S*
/ E..J Chue
' Bud Stein . 2

,~ ~—--- -—. BEarl F. loltcraeve, 7?.C.
: 'ms.tu- . Repjonal Adninistrator Envirormental -nyineer I

" Wr: oawi.-St. Louis RZzicnal Cffice St. Louls Regional Office

r=.. . ... Department of latural RQesource Departaent of Natural Resources

it el Liote ] .o

} -¥ . T . : .
- '.. R i " R v 4 ) . . . ¢ \(

. /"___ . . . .- . .-
-"«' IR E?’.‘IIIBS/I‘J

-—-— ..~ CC: Earl Breadon - cr e — e o
2337 Telepraph Road . ; . '
.~ «w. < ... St. Louis, :C e i .
St. Louis County Health Department :
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MISSOURI DEPARTMENT OF NATURAL RESOURCES
I DIVISION OF ENVIRONMENTAL QUALITY

DEMOLITION LANDFILL SURVEILLANCE RECORD

I Date: [O- 4—77 Days/Week Open: é

Name of Demolition Landfill: MMMMM@% /f
lPermit No: 42/ 870-3 | _County: 57¢' CW‘J &_(J "IZ(}_
lOwner-. ~S7L [’(Lk e _[Lnc, Operator: &"“{ G JevnLA

Address:

Address:

I I. Special Conditions and Approved Modifications

A. Arethere any special conditions or approved modifications of the satisfactory compliance subsections of
I the rules and regulations? (e.g. impermeable barrier, limited excavation, exceptions to weekly cover re-

quirements) .
_  Yes _lg_ No

I B. Is the demolition landfill operation in compliance with the special conditions or approved modifications?
(If “No,” describe violations under “REMARKS.")

Yes o ___ No
l 1. Check Types of Waste Accepted

INDICATED ON REPORTED BY
PERMIT APPLICATION QPERATOR AS OBSERVED

I Demolition and constructicn waste ...........ccieennn..
Brush and untreated wood waste .........cieieiaiiannns
L T P
Inert Plasgics ..........................................

@@.ﬂ >M.ﬂ47‘7_%{_/m-e< uely
ERWASTES (SPECIFY)

X | id

Ill. Remaining Life of Landfill

A. Estimated average volume of compacted solid waste received.

(tons, yards/day, week) [%Zo/&‘ﬂ")’\

B. Estimated volume of remaining landfill covered by approved engineering plans.
acre feet

15058 — 11/76



IV. Satisfactory Compliance Subsections Regulations 80-4.010 _ .
© Checkallsul tions: SAT — Satisfactory; UNS — Unsatisfactory. (If necessa  escribe “UNS" violations’ ,

I under “Remarks.”) N
llON SATISFACTORY COMPLIANCE SUBSECTION SATISFACTORY COMPLIANCE
OPERATING PROCEDURE SAT | UNS NUMBER OPERATING PROCEDURE SAT | UNS

ID WASTE ACCEPTED (10) AESTHETICS (continued)

Routine samitary tandhil techmques of spreading and compacting (10XCH Salvaged m'emls fem ed daily pr stored yf aest ncally aceep-
solid waste shall be used as much a3 practicadle to dispose of >< table manner.
solid waste in 3 demolition landfill. (11) COVER MATERIAL

SoL
. A list of wastes to be accepied shall be displayed prominently at- 7< anen Twelve (12) inches compacted soil cover material applied at least 74
1 ><

Be site entrance. once every seven calendar days.
D WASTE EXCLUDED (11xeR Final cover of at least two (2) feet compacted soil applied on all

A responsibie supervisor shall be present at the disposal area at X compieted areas.
all times when the area 15 open fo receive waste. (12) COMPACTION
) Excluded wastes deposited removed to an approved disposal site X Mooom Solid waste spread in layers not to exceed two (2) feet a3 much as
NTE SELECTION practical.
1 Site accessidie by alf-weather roads. r’q (12)(C)18 Soiid waste compacted to smaliest practical volume.
ln QUALITY (12%ence Cover material compacted as much as practical. )C
Surface water courses and runot satisfactorily diverted from the . (a2xen Equipment available and cperated to spread and compact the solid
fandfilt. Demalition landfill canstruction and grading to promote waste as received or at least when the accumulated waste reaches 7(
rapid surface water runoff without excessive erosion. 200 cubic yards. [
Decomposabie solid wastes deposited above predicted maximum (12)(C)3 No solid waste disposed of in water where the water interfered with
water tabdle. spreading and compacting of where the water is causing a mos-
IR QUALITY guito problem.
: No open burning without written permission from the agency hav: (13) SAFETY
ing jurisdiction. (13)eNn Fire extinguishers provided on all equipment
AS CONTROL (1N Provisions for extinguisming fires in waste. equipment or struc- -
! Decomposition gases adequately vented to prevent danger to occu- tures.
parts of adjacent property. (13)C)3 Scavenging proMibrted.
Gases vented o prohubit explosive or toxic accumulations. (30 Controlled access limited to aperating hours. $
ORS . (13INC)S5 Trathic controt signs provided.
I Vector control programs implemented when necessary. M ] (13%C»% Dust control adequate.
ZSTHETICS . (1) RECORDS
Litter collected ang compacted into cell be utilized daily. B (14)XC)1A Records of complaints and major problems. —
Wastes easily moved by wind covered as necessary. \/ (14)(C)18 Records of dates of cover matenal application.
On-site vegetation and natural mindbreaks being utilized for litter / Qaene Records of vector contro) efforts.
contral and aesthenc appearance. (14)(C)1D Records of dust and litter control etforts. —
l (14)(C)1E Records of quantity of waste received.
(14)(C)2 Records of 1ocanon of general types oi wastes ang depth of fil.

V. Operation Proceeding in Accordance With Approved Engineer Plans7 (i1t “No,” describe violations under

“Remarks.")
. __L Yes : No
/) ' .
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7.

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

TABLE I ~ Results of Analysis of Leachate From

Westlake Landfill, Incorporated (1/23/78)

PARAMETER
pH (Std. Units)
specific Conductance (umhos/cm)
Alkalinity as CaCO; (mg/1)
Acidity as CaCO3 (mg/l)
Total Solids (mg/1)
Suspended Solids (mg/1)
Volatile Suspended Solids (mg/1)
Grease (mg/l)
Chemical Oxygen Demand (mg/l)
Total Organic Carbon (mg/l)
Phenol (mg/1)
Fluoride (mg/l)
Chloride (mg/l)
Cyanide (mg/l)
Kjeldahl Nitrogen as N (mg/1)
Sulfate (mg/l)
Sulfide (mg/1)
Surfactant (MBAS) (mg/1)
Chromium (mg/l1)
Copper (mg/1)
Iron (mg/1)
Lead (mg/1)
Nickel ?mg/l)

2inc (mg/l)

CONCENTRATION

6.0

3170
475

415
4030
392
223
56
3820
1090
1.02
0.5
330
<0.1
83.2
580
<0.1
0.5
<0.5
1.60
31.0
<0.5
<0.3

10.8
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WESTLAKE LANDFILL

Classification: Class II, Priority 2

Site Name: Westlake Landfill

Address: Bridgeton, MO 63042. Between 01d Rock Hill Road and New
Rock Hill Road east of Earth City
T 46 N, R 5 E, St. Charles Quadrangle

Waste Type: Organics, inorganics, solvents, pesticides, heavy metals,
acids, bases, plating wastes and radionuclides

Quantity: Unknown

Site Description:

The site is an active landfill on the Missouri River floodplain in St.
Louis County. The site has been reduced to two areas (see attached legal

description).

Present Owner: William McCullough, President, Westlake Landfill, Inc.,
Bridgeton, MO 63042

Environmental Problems Related to Site:

The site is an active permitted landfill which in the past accepted
unknown quantities of hazardous wastes. Excavation at the site in the
past reached the same depth as the groundwater. Unknown quantities of
hazardous materials have been deposited in direct contact with
groundwater. There is potential for contamination of groundwater and the
Missouri River which is less than one mile away, directly west of the
site.

Remedial Actions at Site:

The site was surveyed prior to expansion in order to separate the
demolition fill area from the area identified as containing hazardous

materials.

Area of Concern Related to Site:

The average natural ground elevation is 435 to 440 feet with groundwater
at a shallow depth. The alluvium underlying the river is one of the most
important aquifers in the state. Consequently, if contamination is
occuring from the landfill, it is threatening a vital aquifer resource.

General Geologic and Hydrologic Setting:

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles
Quadrangle.

The landfill has been in existance for more than twenty vears. For
most of that time period, landfilling has occurred on the Missouri River
floodplain. Landfilling also has taken place in a limestone quarry
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adjoining the floodplain landfill. The quarry is in the St. Louis
Limestone which is present along the eastern slopes of the Missouri River

floodplain.

The early portion of the landfill operation included excavation and
filling below the floodplain and into the groundwater of the Missouri
River aquifer. Subsequent landfill operations generally were confined to
filling above the floodplain surface and also in the adjoining limestone
quarry. Except where operational procedures cause outbreaks of leachate
to occur in the quarry or runoff water to drain into the quarry, there was
no evidence of significant amounts of groundwater from the alluvial
aquifer entering the limestone. For the most part, the recharge, quite
limited to begin with, would be from the bedrock adjoining the alluvium
into the Missouri River aquifer rather than the aquifer recharging the

surrounding bedrock.

Groundwater monitoring indicates contaminant movement into the
alluvial aquifer in a generally northwesterly direction. However, such
monitoring to date is-inadequate to verify this indication or to
adequately characterize the nature of the alluvial aquifer in the vicinity

of the landfill.

The Missouri River floodplain sediments consist of 15 to 20 feet of
silt loam to very silty clay having moderate to high permeability. The
groundwater table occurs at depths of 15 to 20 feet below floodplain
level. Fluctuations of 5 to 15 feet occur during periods of high water
levels when there are prolonged wet seasons that affect the Missouri
River. Local wet or dry periods cause little effect other than recharge
directly through the landfill. This may be the most significant risk
posed by the Westlake Landfill, the poor soil covering procedures that
apparently occurred during landfill operation.

Beneath the silt loam, very silty clay surface soil of the alluvium,
the Missouri River alluvial sediménts are characterized by a general
increase in grain size associated with increasing depth. The sand
increase becomes noticeable at depths of 20 to 30 feet with the percentage
of gravel beginning to occur at depths of 30 to 40 feet. These coarse
sediments, plus the large and perennial recharge of the river, cause the
alluvium to be one of the major and most important aquifers in the state.
Consequently, if contamination is occurring from the landfill, it is
threatening a vital aquifer resource.

Public Drinking Water Advisory:

There are no public water systems located in the immediate vicinity of
Westlake Landfill. However, the site is less than one mile from the
Missouri River, which is the water source for St. Louis County Water
Company's North Plant. The intake for that plant is about eight miles
downstream from Westlake Landfill. Should contamination from the site
reach the Missouri River, the downstream public water system could be

affected.

Private wells located near the landfill may also be susceptible to
contamination.
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Health Assessment:

The Westlake Landfill site has been found to be contaminated with 4000
tons of chlordane, trichloroethylene and toluene, and 7000 tons of low
level uranium ore wastes.

Chlordane is a broad spectrum insecticide that has been observed to cause
the following symptoms: blurred vision, confusion, ataxia, delirium,
coughing, abdominal pain, nausea, vomiting, diarrhea, irritability,
tremors, convulsions, anuria, and cancer in laboratory animals. It
attacks the central nervous system, eyes, lungs, liver, kidneys, and
skin. TCE or trichloroethylene is an animal carcinogen and is also
capable of causing the following symptoms: irritation of the eyes, nose
and throat; dermatitis; headache, dizziness, vertigo, tremors, nausea and
vomiting, irregular heartbeat, sleepiness, fatigue, blurred vision,
unconsciousness, and death. Damage occurs to the respiratory system,
heart, liver, kidneys, and central nervous system. Toluene has been
observed to cause irritation of the eyes, respiratory tract, and skin;
dermatitis, headache, dizziness, fatigue, muscular weakness, drowsiness,
lack of coordination, staggering gait, skin paresthesia, collapse and
coma.

Uranium is reported to cause adverse health effects in two ways: toxic
chemical effects including damage to the kidney and liver, pneumoconiosis,
pronounced changes in the blood and generalized injury; and radiation
effects including lung cancer, osteosarcoma, and lymphoma.

Analysis of the rates of fetal death, low birth weight, and malformations
for 1972-1982 showed no rate for the area significantly higher than the
state average.

A well survey and water sampling has been completed, and an exposure
questionnaire is presently being administered to selected residents near
the site. This investigation by the Missouri Department of Health has
found there are only four wells still in use in the area that are
downgradient from the site. One is used only occasionally and one is not
used for potable water at all. None of the wells sampled had detectable
amounts of any of the chemicals disposed of at the site. None of the
residents questioned so far appeared to have any adverse health effects
caused by materials disposed of at the site.

Based on available information, a health threat exists due to the toxic
effects of chemicals and low level uranium wastes buried at the site, and
the possibility that off-site migration of these materials might occur.
While there is no evidence of past or present exposure, the potential for
future exposure exists based on the possibility that off-site migration
might occur. Sampling and corrective containment and diversion should
continue at this site until risk to the public health can more accurately
be determined.
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WESTLAKE LANDFTLL

Classification: Class III, Priority 14

Site Name: Westlake Landfill

Address: Bridgeton, MO 63042. Between 0ld Rock Hill Road and New
Rock Hill Road east of Earth City, St. Louis County
T 46 N, R 5 E, St. Charles Quadrangle

Waste Type: radionuclides

Quantity: 7000 tons of low level uranium ore wastes

Site Description:

The site 1s part of an active landfill on the Missouri River floodplain in
St. Louis County.

Present Owner: Westlake Landfill, Inc.,
Bridgeton, MO 63042

Environmental Problems Related to Site:

The site is an active permitted landfill which in the past accepted 7000
tons of low level uranium ore wastes. FExcavation at the site in the past
‘reached the same depth as the groundwater. There is potential for
contamination of groundwater and the Missouri River which is less than one
mile away, directly west of the site.

Remedial Actions at Site:

The site was surveyed prior to expansion in order to separate the
demolition fill area from the area identified as containing hazardous
materials.

The Missouri Department of Natural Resources is the lead agency for this
site.

Area of Concern Related to Site:

The average natural ground elevation is 435 to 440 feet with groundwater
at a shallow depth. The alluvium underlying the river is one of the most
important aquifers in the state. Consequently, if contamination is
occuring from the landfill, it is threatening a vital aquifer resource.

General Geologic and Hydrologic Setting:

LOCATION: Longitude 90 26' 45"; latitude 38 46' 15", St. Charles
Quadrangle.
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The landfill has been in existence for more than twenty years. For most
of that time period, landfilling has occnrred on the Missouri River
floodplain. Landfilling also has taken place in a limestone quarry
adjoining the floodplain landfill. The quarry is in the St. Louis
Limestone which is present along the eastern slopes of the Missouri River
floodplain.

The early portion of the landfill operation included excavation and
filling below the floodplain and into the groundwater of the Missouri
River aquifer. Subsequent landfill operations generally were confined to
filling above the floodplain surface and also in the adjoining limestone
quarry. Except where operational procedures cause outbreaks of leachate
to occur in the quarry or runoff water to drain into the quarry, there was
no evidence of significant amounts of groundwater from the alluvial
aquifer entering the limestone. For the most part, the recharge, quite
limited to begin with, would be from the bedrock adjoining the alluvium
into the Missourl River aquifer rather than the aquifer recharging the
surrounding bedrock. Near the bedrock quarry pit, however, the potential
exists for draining some alluvial water into this sump. Apparently, the
pit is dewatered on a continuous basis with the water pumped to discharge
in the alluvial setting. Groundwater monitoring indicates general
movement of the alluvial groundwater to the west and north.

The Missouri River floodplain sediments consist of 15 to 20 feet of silt.
loam to very silty clay having moderate to high permeability. The
groundwater table occurs at depths of 15 to 20 feet below floodplain
level. Fluctuations of 5 to 15 feet occur during periods of high water
levels when there are prolonged wet seasons that affect the Missouri
River. Local wet or dry periods cause little effect other than recharge
directly through the landfill. This may be the most significant risk
posed by the Westlake Landfill, the poor soil covering procedures that
apparently occurred during landfill operation.

Beneath the silt loam, very silty clay surface soil of the alluvium, the
Missouri River alluvial sediments are characterized by a general increase
in grain size associated with increasing depth. The sand increase becomes
noticeable at depths of 20 to 30 feet with the percentage of gravel
beginning to occur at depths of 30 to 40 feet. These coarse sediments,
plus the large and perennial recharge of the river, cause the alluvium to
be one of the major and most important aquifers in the state.
Consequently, if contamination is occurring from the landfill, it is
threatening a vital aquifer resource.

Public Drinking Water Advisory:

There are no public water systems located in the immediate vicinity of
Westlake Landfill. However, the site is less than one mile from the
Missouri River, which is the water source for St. Louis County Water
Company's North Plant. The intake for that plant is about eight miles
downstream from Westlake Landfill. Should contamination from the site
reach the Missouri River, the downstream public water system could be
affected.
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Private wells located near the landfill may also be susceptible to
contamination.

Health Assessment:

Uranium is reported to cause adverse health effects in two ways: toxic
chemical effects including damage to the kidney and liver, pneumoconiosis,
pronounced changes in the blood and generalized injury; and radiation
effects including lung cancer, osteosarcoma, and lymphoma.

Analysis of the rates of fetal death, low birth weight, and malformations
for 1972-1982 showed no rate for the area significantly higher than the
state average.

An exposure assessment including a well survey, water sampling, and an
administrative exposure questionnaire was completed for the site. This
investigation by the Missouri Department of Health has found there are
only four wells still in use in the area that are downgradient from the
site. One is used only occasionally and one {s not used for potable water
at all. None of the residents questioned appeared to have any adverse
health effects caused by materials disposed of at the site.

Based on available information, a health threat exists due to the effects
of low level uranium wastes buried at the site, and the possibility that
off-site migration of these materials might occur. While there is no
evidence of past or present exposure, the potential for future exposure

exists based on the possibility that off-site migration might occur.

Sampling and corrective containment and diversion should continue at this
site until risk to the public health can more accurately be determined.
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1942-19¢66

JAAUARY 10, 1964

EARLY 19c6

DECEMBER 29, 1966

J”OARY 1967

ORIGIN OF MATERIAL AND HISTORY OF LICENSE

BELGIN CONGO AMD DOMESTIC URANIUM ORES PROCESSED AT MALLINCKRODT, INCORPORATED, AT
DESTREHAN STREET FACILITY ON HORTH SIDE OF ST. LOUIS. AGREEMENT WITH U. S. , PELGIANS
WANTED ORE RESIDUES (DAUGHTERS) RETURNED. MATERIAL WAS HELD BY U. S., BUT NOT CLAIMED
BY BELGIAN CONGO.

AEC-0AK RIDGE OPERATIONS OFFICE PUT OUT BID PACKAGE TO SELL, AS LISTED IH BID
PACKAGE, TOTAL ORE RESIDUES OF 117,050 TONS OF RAFFINATE OR BARIUM SULFATE CAKE
CONTAINING APPROXIMATELY 191 TONS OF URANIUM. THE 3700 TONS OF BaSOy (LEACHED)
CONTAINING 7 TONS OF URANIUM WAS ITEMIZED AS PART OF THIS PACKASE.

CONTINENTAL MINING AD MILLING COMPAWY, CHICAGD, ILLINOIS, LICEWSE NO. SMA-862
PURCHASED FROM AEC-0RO, THE ORE RESIDUES WERE STORED AT ST. LOUIS AIRPORT., ORE
RESIDUES WERE MOVED TO 9200 LATTY AVENUE, IWAZELHOOD, MISSOURI.

LICESE #0, SC-907 WAS ISSUED TO COMERCIAL DISCOUNT CORPORATION, CHICAGO, ILLINOIS
ALLOWINS FOR POSSESSION OF RESIDUES, REMOVAL OF MOISTURE, AMD SHIPMENT TO COTTER
CORPORATION IN CANON CITY, COLORADO.

CONTIWENTAL MINING AND MILLING TERMINATED BUSINESS, COMFERCIAL DISCOUNT CORPORATION OF
CHICAGO, ILLINOIS, TOOK PHYSICAL POSSESSION OF THE FACILITIES AND SOURCE MATERIAL
STOCKPILE, |

Exnhibrt 23-4
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DECEBER 31, 1969 COTTER CORPORATION, CANON CITY, COLORADO, LICENSE NO. SUB-1022 PURCHASED REMAINING
SOURCE MATERIAL AT LATTY AVENLE.

AUGUST TO COTTER TRANSPORTED FROM THE LATTY AVENUE SITE 10,763,41 TONS OF RESIDUE BY RAIL TO CANON

OCTOBER 1973 CITY, COLORADO. 48,544,70 TONS OF RESIDUE AND SOIL CONTAINING APPROXIMATELY SEVEN

TONS OF HATURAL URANIUM WERE TRANSPORTED TO THE WEST LAKE LANDFILL SITE.

APRIL 10, 23, AD REGION 111 INSPECTION AT HAZELWOOD, MISSOURI SITE AND CANGY CITY, COLORADO OFFICE.
24, 1974 | |

AY 10, 1974 LICENSEE SUBMITS FINAL SURVEY OF LATTY AVENUE SITE TO AEC LICENSING.

NOVEMBER 1, 1974 FINDINGS OF APRIL, 1974 INSPECTION BY REGION ITI ARE SENT BY LETTER FROM AEC HEADQUARTERS
TO COTTER CORPORATION ADVISING THAT DILUTION AND DISPOSAL OF ORE RESIDUES ARE NOT IN
KEEPING WITH INTENT OF PART 20. NO ITEMS OF NOWCOMPLIANCE.

NOVEMEER 13, 1974 AEC LICENSING TERMINATED LICENSE NO. SUB-1002,



DATES
MAY 15, 17, AND AUGUST 4,
19c5

JANUARY 11, 1967
MARCH 27 AND APRIL 1, 1968

NOVEBER 17, 1970

APRIL 10, 23, & 24, 1974

INSPECTION HISTORY

LICENSEE.

CONTINENTAL MIMING & MILLING COMPANY
LICENSE NO. SMA-862

COMMERCIAL DISCOUNT CORPORATION

LICENSE NO. SMC-907

COMERCIAL DISCOUNT CORPORATION
LICENSE NO. SC-907 -

COTTER CORPORATION
LICENSE 1O, SUB-1022

COTTER CORPORATION
LICENSE NO. SUB-1022

FINDINGS
5 ITEMS OF NGHCOMPLAINCE RE:  INADEQUATE

. POSTING, INADEQUATE SURVEYS & PERMISSIBLE

LEVEL OF RADIATION IN UNRESTRICTED AREAS

2 TTEMS OF NONCOMPLIANCE RE: PERMISSIBLE

LEVELS OF RADIATION IN UNRESTRICTED AREAS

AND INADEQUATE POSTING

2 ITEMS OF NONCOMPLIANCE RE: PERMISSIBLE
LEVELS OF RADIATION IN UNRESTRICTED AREAS
AND INADEQUATE SURVEYS

ONE ITEM OF NONCOMPLIANCE RE: INADEQUATE
SURVEYS

DISPOSAL OF URANIUM BY DILUTION AND
BURIAL ARE NOT IN KEEPING WITH INTENT
OF AEC REGULATIONS. NOT CITED AS A
NONCOMPLIANCE
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CONCLUSTONS OF JUNE 22-24, AUGUST 11, 1976 INVESTIGATIC!

THE REMAINING ORE RESIDUES AT LATTY AVENUE SITE WERE MIXED WITH SOIL
TRANSPORTED TO THE WEST LAKE LAFDFILL AS REPORTED BY THE LICENSEE DURING

"~ THE APRIL, 1974 INSPECTION. HOWEVER, THE RESIDUE-SOIL MIXTURE IS

COVERED BY APPROXIMATELY 3 FEET OF FILL AT WEST LAKE LANDFILL INSTEAD
OF 100 FEET AS REPORTED BY THE LICENSEE.

ENVIRONVENTAL SOIL SAMPLES INDICATE THE PRESENCE OF URANIUM ORE PROCESS
RESIDUES REMAINING AT THE LATTY AVENUE SITE. BETA-GAMYMA SURVEYS PERFORVED
BY RIIT PERSONNEL AT THAT SITE ON AUGUST 11, 1976 INDICATE LEVELS OF
RADIATION IN CERTAIN AREAS EXCEEDING THE CRITERIA ESTABLISHED BY THE

NRC FOR DECONTAMINATION OF LAND AREAS PRIOR TO RELEASE FOR UNRESTRICTED -
USE. :

BASED ON RADIATION ."-’EASUREP’E‘H S OF THE MATERIAL PRESENT AT THE WEST LAKE
LANDFILL AND THE LATTY AVENUE SITE NEITHER LOCATION PRESENTS AN IM'EDIATE
RADIOLOGICAL HEALTH HAZARD TO THE PUBLIC.
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RECOMENDATIONS

A MORE DETAILED ENVIRGWMENTAL EVALUATION OF THE LATTY AVENUE AND THE HEST

— LAKE LAD FILL SITES SHOULD BE PERFORMED.

OAK RIDGE NATIONAL LABORATORY TO PERFORM THIS EV/-\!_UL\TION ANY RECOITENDATIONS
WILL BE BASED ON THE OAK RIDGE EVALUATION.



Chronology of Radioactive Waste United States Govermment (Manhattan Project)

at West Lake Landfill

1942 - 1945

Mallinckrodt (nuclear processing plant)
Destrehan Street, City of St. Louis

1966

Nuclear Regulatory Commission
(formerly Atomic Energy Commission)

February, 1966 —

I Continental Mining & Milling Co. .

- 1967

Commercial Discount Cormp.

December, 1969

Cotter Corporation
(a subsidiary of Commonwealth Edison)

19697

B & K Construction Co., Inc.

July-October, 1973 ———

| West Lake Landfill .
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